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PUBLIC NOTICES 





HEATING. z 
he Commissioners of 
His Majesty's Works, etc are 


prepared to - ee TENDERS before 11 
a.m. on Friday, 27th June, 1930, fer 
ACCE LER. ATE. D LOW-PRESSURE HOT 
WATER HEATING, etc., at the Royal 
Courts of Justice, Strand, W.C. 
specification, a copy of the conditions and 
bills of quantities and forms for 
obtained fromthe CONTRACTS 
Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to The Commissioners, H.M. Office of Works.) 
The sums 80 paid will be returned to those persons who 
send in Tenders in conformity with the conditions. 





Drawings, 
form of contract, 
Tender, may be 
BRANCH, H.M. 








5205 __ 
Ministry. 

eo RONAUTICAL INSPECTION 

DIRECTORATE 
VACANCIES exist for AERO - 
NAUTICAL EXAMINERS. Candidates 
should possess good general and tech- 
nical education, thorough engineering 


training with experience in testing metallic and non- 
metallic materials used in aircraft construction, 
thorough knowledge of construction of aircraft com- 
ponents, assembly of complete aircraft, and testing 
installation of asero-engines Preference ex-Service 
men. Salary yee ope per annum plus Civil 
Service bonus (agereca at present £265.£361).— 
Avply, SECRETARY iI nN 2), Air Ministry, Kingsway, 
w.c 5188 


A® Ministry. 


Ane? TIC AL 
ECTO 


A VACANCY” pan for an 

EXAMINER (METALL ow IST). Candi- 

dates should possess good general 

education and hold a University Degree 

in Metallurgy or recognised equivalent. At least two 

years’ works experience is desirable. Preference ex- 

Service men. Salary £175-£10-£250 per annum plus 

Civil Service bonus (aggregate scale at present £265- 

£361).—-Apply, SECRETARY (1.E.2), Air Ministry, 
w.c. 2 5189 





INSPECTION 
ATE. 
AERO 





Wy of Scien- 


TIFIC AxD Fein STRIAL 


APPLIC ATIONS” are INVITED for 
JUNIOR ASSISTANTSHIPS at the 
NATIONAL PHYSICAL LABORATORY. 
Candidates should have a good Honours 

Metallurgy, Engineering or Physics, pre- 
some technical or research experience. 





in 
ferably with 
The scale of pay for a Junior Assistant is £175-15-£235 


plus Civil Service bonus (total at present rates 
£266-£342) There are prospects of promotion to 
higher grades Superannuation provision is made 
under the Federated Superannuation System for 


Universities 

Application must be made on a form to be obtained 
from the DIRECTOR, National Physical Laboratory, 
Teddington, to whom it should be returned not later 
than June 30th, 1930 5190 


¥ 
he Government of 
BENGAL invite APPLICATIONS for 
the POST of PROFESSOR of MECHAN- 





ICAL ENGINEERING, Bengal Engi- 
neering College, Sibpur, Bengal. Candi- 
dates sho Id be not less than 30 nor 


more than 40 years ofage. They must hold 
a good Honours Degree in Mechanical Engineering, or in 
Mechanical Science, and possess sound practical and 
teaching experience Preference will be given to 
candidates who are Members or Associate Members of 
@ recognised Institution of Mechanical Engineers. 
Salary, Rs. 700 a month, rising by annual incre- 
ments of Rs. 50 a month to Rs. 900. In addition, 
overseas pay of £25 a month will be granted to an 
officer of non-Asiatic domicile. (Sterling equivalent 
per annum at current rate of exchange, Rs. 700, 
plus £25, £930; Rs. 900, plus £25, £1110.) Appoint- 
ment on agreement for five years in first instance, 
with possibility of extension. Free first-class passage 
to India. Provident Fund. Free unfurnished quar- 


. Subject to payment of municipal taxes. Strict 
medical examination. 

Selected candidate will be required 5 Join the 
appointment by the Third of November, 193 


urther particulars and forms of sapliastion may 
be obtained upon request by postcard to the SECRE- 
TARY to the HIGH COMMISSIONER FOR INDIA, 
Sarat Department, India House, Aldwych, London, 

C. 2. Last date for receipt of applications 5th July, 
1900 5203 





MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 


(FACULTY OF TECHNOLOGY 
UNIVERSITY OF MANCHESTER). 
AP POINTMENT ( 
LECTURER IN ELECTRICAL 
ENGINEERING. 

The Governing Body invites APPLICATIONS for a 
LECTURESHIP in ELECTRICAL ENGINEERING in 
the College of Technology. Applicants should possess 
special qualifications in the subjects of Wireless Tele- 
graphy and Selephony. and Line Telegraphy and 
Telephony 

Salary £400 £500 per annum, 
cations. 


according to qualifi- 


APPOINTMENT OF 
ASSISTANT LECTURER IN 
MECHANICAL ENGINEERING. 

The Governing Body invites APPLICATIONS for an 
ASSISTANT LECTURESHIP in MECHANICAL 
ENGINEERING in the College of Technology. 

Salary £300 per annum. 

Conditions of appointments and forms of application 
may be obtained from the Registrar, College of Tech- 
nology, Manchester. The last day for the receipt of 
applications is 28th June, 1930 

Canvassing, either directly or indirectly, will dis- 
qualify a candidate for appointment. 

B. MOUAT JON 


vES 
5185 Principal of the College. 





Newbury Corporation : 


FOR SALE, a QUANTITY of USED MA- 
CHINERY and COMPONENTS, including Two 
7in. Gwynne Centrifugal Pumps, One Air Exhausting 


Pump, One Stotts Sewage Screening Gear, with Con- 
veyor Belts, a number of 18in. gauge Rails and 
Skips, One 700-gallon Wrought Iron Water Tank on 
standards, One 33 B.H.P. Ruston Suction Horizontal 
Gas Engine, complete with Producer Plant and 
Silencer, and numerous Pulleys, Belts, Brackets and 
other Replacements. 

he same can be inspected at the Corporation's 
Sewage Pumping Station, London-road. Offers to be 


made in writing to the BOROUGH SURVEYOR and 
WATER ENGINEER, Municipal Buildings, Newbury. 
6181 


THE ENGINEER. 


PLEASE MAKE A RECORD THAT ALL FUTURE COMMUNICATIONS 
SHOULD BE ADDRESSED TO:— 


28, ESSEX STREET, STRAND, LONDON, 





W.C, 2. 
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PUBLIC NOTICES 


PUBLIC NOTICES 





Belfast Harbour Commissioners. 


FOR SALE 
NO. 3 HOPPER DRE DG ER. 

Length, 185ft.; beam, 38ft. 6in.; depth, 15ft. 2in.; 
draft light: forward, 9ft. Gin.; aft, 11ft.; draft 
tagged ¢ forward, 12ft. 9in.; aft, 13ft 

Engines: 2 pair, each 250 LH.P., condensing, 
20in. by ‘38tin. by 2ft. 6in. stroke. 

onnage, 372 tons net, 760 tons gross. 

Speed about 6 knots loaded. 

The dredger is built of iron and has a hopper 


capacity of about 675 tons maximum and a dredging 
speed of 300 tons per hour in good material. 


The dredger can be seen at Belfast Harbour on 
application to the Commissioners’ Engineer, Harbour 
Office, Belfast, from whom full particulars can be 
obtained. 


Tenders should be addressed to the undersigned, 
and must be enclosed in a sealed envelope, endorsed 
* Tender for No. 3 Hopper Dredger,"’ and delivered 
not later than Wednesday, the 9th July, 1930. 

The Commissioners do not bind themselves to 
accept the highest or any Tender. 

M. J. WATKINS, 
General Manager and Secretary. 
Harbour Office, Belfast, 
6th June, 1930. 5182 





(ity of Salford. 


HEATING AND HOT WATER SYSTEMS 
AND KITCHEN APPARATUS—HOPE HOSPITAL. 
TENDERS are INVITED in accordance with plans 
and specifications prepared by the Corporation’s Con- 
sulting Engineer, George W. Martin, M.f. Mech. E., 
M. Cons." E., 33, Arran-road, Catford. London, 8.E. 6. 
which may be seen either at the Public Health Depart- 
ment, 143, Regent-road, Salford, or at the Consulting 
Engineer's Office. 

Application for copies of the plans and specifications 
must be made not later than Tuesday, the 17th June, 
1930, and must accompanied by a fee of Two 
Guineas, which will be returnable on receipt of a bona 
fide Tender which is not subsequently withdrawn. 

Tenders, endo eating, &c.—Hope_ Hos- 
pital,”” must be in my hands not later than Twelve 





Noon on Monday, the 80th June, 1930. 
H TOMSON, 
6155 Town Clerk, 





ity of Salford. 


NEW NU 
TENDERS are 


ELECTRIC LIGHTING INSTALLATION FOR 
RSES’ HOME—HOPE HOSPITAL. 
INVITED in accordance with plans 


and specifications prepared by the Corporation's Con- 
sulting Engineer, George W. Martin, Mech. 


which 


Department, 143, Regent-road, Salford, 
sulting Engineer's Office. 


the pl 
than 


Tuesday, 


. 33, Arran-road, Catford, London, 
may be seen either at the Public 


8.E. 6. 
Health 
or at the Con 
Application for copies of 
ans and specifications must be made not later 
the 17th June, 1930, and must be 


accompanied by a fee of Two Guineas, which will be 
returnable on receipt of a bona fide Tender which is 
not subsequently withdrawn. 


Tenders, endorsed “* 


pital,” 


Electric Lighting—Hope Hos. 
* must be in my bands not later than Twelve 


Noon on Monday, the 30th June, 1930. 


5156 


H. H. TOMSON, 
Town Clerk. 





Co 


TEND 


The SUPPLY of 


inty Borough of Belfast. 
The IMPROVEMENT COMMITTEE invite 
ERS for the following :— 


100,000 SQUARE YARDS of 


REINFORCING FABRIC for Concrete Roadways. 


The SUPPLY 
maseeeas 


of 45,000 LINEAL FEET of 
for EXPANSION JOINTS in Con- 
crete Roa 


The wy PPL Y ‘of about 25 TONS of SILICATE of 
SODA. 
Forms of Tender and particulars may be obtained 


at the 
M. Ins 


Sealed Tenders, 
envelope supplied 


with t 


marked “* 


office of the City Surveyor, Mr. R. B. Donald, 
t. C.E., City Hall. 

on forms provided, enclosed in the 
with the Tender form, endorsed 
he name and address of the firm tendering and 
Tender for ...... . Surveyor’s Department,’’ 


to be lodged or posted so as to arrive in the office of 


the undersigned not later than Friday, 


1930. 
An 
Tender 
should 
The 


20th June, 


for every 
by post 


must be obtained 
hand. Tenders sent 


official 
delivered 
be registe’ 
Corporation do not bind themselves to 


recei pt 
by 


accept 


the lowest or any Tender, but the whole or any part 
of a Tender may be accepted 


5183 


R. MEYER, 
Town Clerk. 








PUBLIC NOTICES 





(oventry Corporation. 
MOUNT NOD WATER SCHEME. 
CONTRACT NO. 7 
BORINGS FOR WATER SUPPLY. 

The Corpocetion invite TENDERS for the SINKING 
and TESTING of ONE or MORE BORE-HOLES at 
Mount Nod, in the Borough of Coventry. 

The contract includes a trial bore-hole of small dia- 
meter to be sunk about 700ft. deep, with one or more 
large bore-holes to be sunk only if the trial bore-hole 


proves satisfactory on test. 

The general conditions, specification, schedule of 
prices, and form of Tender may be obtained from the 
Engineer, Dr. Herbert Lapworth, M. Inst. C.E., 25, 
Victoria-street, Westminster, 5.W.1, on or after 
June 16th, 1930, on payment of a cheque for £3, made 
payable to the Coventry Corporation, which will be 
returned on the receipt of a bona fide Tender. . 

Facilities for inspecting the site and general infor- 
mation can be obtained on application to the 
Manager, Water Department, The Council House, 


Coventry 

Sealed Tenders, endorsed “* Tender for Mount Nod 
Water Scheme, Contract No. 7," to_be sent to the 
undersigned not later than Monday, July 7th. 

The Corporation do = bind themselves to accept 
the lowest or any Tende 

FREDERICK SMITH, 
Town Clerk. 
The Council House, Coventry, 


June, 1930. 5199 





Omz Borough of Brighton. 


WATERWORKS DEPARTMENT. 
tXTENSION OF HEADINGS, &c. 

The Qupuniion invite TENDERS from _ experienced 
contractors for EXTENDING the HEADINGS and 
SINKING BORE-HOLES at their Mile Oak Pumping 
Station, Portslade, Sussex. 

Drawings may be seen and copies of the general con- 
ditions of contract, specification and form of Tender 
may be obtained from Mr. A. B. Cathcart, M. Inst. 
C.E., M.I. Mech. E., Waterworks Engineer, 12, Bond- 
street, Brighton, upon payment of a deposit of One 
Guinea, which will be refunded upon receipt of a bona 
fide Tender and the return of all documents. 

Sealed Tenders, endo “Tender for Heading 
Driving, Mile Oak Works,”’ must be delivered to the 
undersigned at the Town Hall, <a — a later 
than Twelve Noon on Thursday, July 3rd, 1930. 

JAS. H. ROTHWE iL 
Town Clerk. 
5196 


Town Hall, 


June 


Brighton, 
. 1930. 


Mor ‘hester Corporation. 
The Rivers Comsnitees invite TENDERS for 
CONSTRUCTIO of } AIR DIFFCSION, 
* and BIO AERATION UNITS (DAVY- 
Ht 'ILME SEWAGE WORKS EXTENSION, WORK 
No. 3). 
Plans may be seen and specifications, bills of quan- 
tities and forms of Tender obtained on or after 
Monday, 16th Jem. 1930, on application at the City 
Engineer's O Town Hall, Manchester, on payment 
to the City Tre asurer of £10 10s., which sum will, 
after the Corporation have come to a decision upon 
the Tenders received, but not before, be returned to 
the persons submitting bona fide Tenders. 
All cheques or money orders are to be made pay able 
to the order of “* The Corporation of Manchester.’ 
Tenders, enclosed in the official envelope and 
addressed to the ‘‘ Chairman of tue Rivers Com- 
mittee,”’ are to be delivered at the City Engineer's 
office not later than 9.30 a.m. on Wednesday, the 
16th day of July, 1930 
The Corporation do pes bind themselves to accept 
the lowest or any Tend 
F. E. W ARBR ECK HOWELL, 
Town jerk. 
Town Hall, 
5th June, 


Manchester, 


1930. 5180 





New castle-upon-Tyne Electric 
SUPPLY COMPANY, LIMITED. 


TENDERS are INVITED for the SUPPLY, 
DELIVERY and ERECTION, at the Company's 
Power Station, Dunston-on-Tyne, of a compiete 


consisting of Twelve Water- 
for a working pressure of 
gauge, complete with 
Stokers and Pulverised 


BOILER EQUIPMENT, 
tube Boilers, designed 
625 1b. per square inch 
Economisers, Air Heaters, 
Fuel Plant. 

Copies of the form of Tender and specification 
(No. N. 243) may be obtained from the Company, at 
Carliol House, Newcastle-upon-Tyne, ou the payment 
of a deposit of Two Guineas per copy, but not more 
than three c>vies will be supplied to any one applicant. 

After a decision has been made with regard to the 
Tenders received, deposits will be returned to those 
who have submitted bona fide Tenders and have not 
withdrawn them. 

Tenders, on the forms supplied, contained in enve- 
lopes endorsed 4 ender for Specification No. 
N. 243,"" must reach the Secretary of the Company 
at Carliol House, Newcastle-upon-Tyne, not later than 
Twelve o'clock Noon on Monday, the 14th July, 1930. 

The Company does not bind itself to accept the 
lowest or any Tender. 

Cc. SKIPSEY, 
Joint Secretary. 

Carliol House, Newcastle-upon-Tyne, 

6th June, 1930. 


5208 
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PUBLIC NOTICES 


M&tropolitan Water Board. 


TENDERS FOR THE MANUFACTURE, 
Qaisy aay AND FIXING OF TWO 120-KILO- 
STEAM-DRIVEN ac —— 
TORS. SWITCHBOARD, PIPING 
DEPTFORD PU tot STATION, BROORMILL- 
ROAD, DEPTFORD, 8. 

The Metropolitan Water Beard invite TENDERS for 
the MANUFACTURE, DELIVERY and FIXING of 
TWO 120-Kilowatt STEAM-DRIVEN ELECTRIC 
GENERATORS, SWITCHBOARD, PIPING, &c., at 
their Deptford’ Pumping Station, Brookmill-road, 
Deptford, 8.E. 

Forms ‘of Tender, conditions of contract, specifica- 
tion and drawing may be inspected without payment 
of a fee at the offices of the Board, Chief Engineer's 
go (Room 173), on and after Monday, 16th 
June 

Contractors desirous of jenéering may obtain the 
necessary documents from the Chief Engineer on pro- 
duction of an official receipt for the sum of One 
Guinea, which must be deposited with the Accountant 
to the Board, and which will be returned on receipt of 
a bona fide Tender accompanied by all the above- 
named documents and drawing. Such payments and 
applications must be made between the hours of 
10 a.m. and 4 p.m. (Saturdays, 10 a.m. to 12 noon). 
Cheques must be made payable to the Metropolitan 
Water Board and not to individuals. 

ders, enclosed in sealed envelopes addressed 
to the Clerk of the Board and endorsed ‘‘ Tender for 
Electrical Plant, Deptford,” must be delivered at the 
offices of the Board (Room 122) not later than 11 a.m. 
on_Monday, 30th June, 1930. 

The Board do not bind themselvee to accept the 
lowest or any Tender. 





. F. STRINGER, 
Clerk of the Board. 
Offices of the Board, 
173, Rosebery-avenue, E.C. 1 


7th June, 1930. 5191 





ottinghamshire County 


OUNCIL. 
HE ry A INSTALLATION &e. 
VITED for a CENTRALISED 


HEATING (Low-pressure ith 
Vacuum Return Line), HOT WATER CALORIFIES RS 
LANCASHIRE BOILER, PUMPS, &c., to be installed 
at the Kilton Hill Infirmary, Worksop, Nottingham- 
shire. 


Print of the specification, conditions and general 
arrangement drawings may be obtained on the deposit 
of £2 2s., returnable upon receipt of a bona fide 
Tender. 

Tenders, sealed and endorsed “* Heating Installa- 
tion, Kilten Hill Infirmary, Worksop,”’ must 
delivered to me at the address stated, not later than 
the first post on 23rd June, 1930. 

The lowest or any Tender will not necessarily be 


accepted. 
K. TWEEDALE MEABY, 
Clerk of the County Cues. 
Shire Hall. N Nottingham. 


Urban District 


COUNCIL. 
AT CHADWELL ST. MARY. 
The above Council invite TENDERS for the 
SUPPLY and mew x w of about 276 YARDS 
LINEAL approved SELF-ADJUSTING RAILING in 
oft. panels, together with i PLATES, SIDE 
STAYS and BASE PLATE 

Copies of the specification, * plan, Tender forms, and 
further particulars may obtained on application 
to . S&S. A. Hill-Willis, M. Inst. C.E.I., D.T.P. 
(Lond.), Engineer and Surveyor, on and after Thurs- 
day, 12th June, upon receipt by the Council's 
Accountant of a deposit of £1 (One Pound), returnable 
on receipt of a bona fide Tender. § ‘enders, on 
the forms and in the envelopes provided, are to be 
received by me not later than Twelve Noon on 
Monday, 23rd June, 1930. 

The Council do not bind themselves to accept the 
lowest or any Tender 








ilbury 
BURIAL GROUND 





. BUCKNER 
Clerk of the Council. 
Council Offices, Tilbury, 
10th June, 1930. 5197 
SITUATIONS OPEN 


COPIES or Testrmontars, NOT Ontemals, UNLESS 
SPECIFICALLY REQUESTED. 





Wy sAnzz. as LONDON REPRESENTATIVE, 

smart, well-educated, energetic GENTLEMAN, 
for large Rolling Stock Manufacturers. This is a most 
excellent opportunity for the right man. Preference 
will be given to one who has training and experience 
in the rolling stock world.—Apply by letter, stating 
age, experience, and salary required, 5186, The Engi- 
neer Office. 5186 a 


\ 


28 to 30. 





ANTED by a Leading Engineering Insurance Com 
pany, additional BOILER INSPECTORS. ‘Age 
Applicants must be practical engineers with 
technical training, holding a First-class or Extra 
First-class Board of Trade Certificate, capable of 
making accurately dimensioned sketches of all classes 
of steam boilers and writing clear reports on con- 
dition. Commencing salary £2 per annum.— 
Address, 5177, The Engineer Office. 5177 A 





Ww: in Birmingham Area, Energetic SALES 
ENGINEER for Sale of well-known Pneumatic 
Drills and Grinders. Commission basis. Exclusive 
territory.—Address, P7135, The Engineer Office. 
P7135 A 





N Excellent OPPORTU NITY OCCURS for an 
i Energetic YOUNG MAN of good address, who 
must be an Engineer with first-class Technical Train- 


ing, to TAKE up an APPOINTMENT in London 
Branch Office. 

Applicant, if prepared to invest £2500, should 
write, sts aging age, full qualifications and experience, 
to * 10, Bedford-row, W.C. 1. P7134 A 





OLD-ESTABLISHED STEEL WORKS have 
VACANCIES for TWO REPRESENTATIVES, 
and technical training, and know- 
Motor Car and Special Steels 


A* 
f 
with commercial 
ledge of Aircraft, 
generally. 
Applications, stating experience, training and terms 





to be addressed to 5162, The Engineer Office. 51624 
N OLD-ESTABLISHED STEEL WORKS RE 
A* QUIRE GENTLEMAN as DEPARTMENTAL 


MANAGER, with pa. and technical training, 

and up to date in Aircraft and Motor Car Steels. 
Applications, stating experience, training and terms, 
to be addressed to 5163, The Engineer Office. 65163 4 











—* ENGINEER, Possessing Good General 
d sewerage experience, REQUIRED. in Valparaiso, 
Chile, by old-established English Company. Salary 
offered £500 to £600 per annum.—Write, stating age 
and qualifications, to T. T., c : J. W. Vickers and Co., 
Ltd., 24, Austin Friars, E.c. 5201 a 





4 SemsTANe ENGINEER REQUIRED for Founda- 
3 tions for Steel Tower Overhead Must 


Z Lines. 
be fully conversant with Concrete Block and Earth 
Grillage Foundations in Waterlogged Ground, Running 
Sand and Rock. 

Apply, stating age and salary poauiret, with refer- 
ences and testimonials, to PIRELLI-GENERAL 
CABLE WORKS, Ltd., Southampton. 5212 a 





Ltp., proprietors of “The 


Chemist & Druggist,”’ 


in a few minutes. 
a fine and distinctive elevation. 


price. 


42, 


LEASE OF IMPOSING OFFICES FOR SALE. 
33, NORFOLK STREET, STRAND, W.C. 2. 


In consequence of the recent amalgamation of “‘ THE ENGINEER” 
Engineer,” 
(PUBLISHERS) LTD., proprietors of “The Ironmonger”’ 
the offices of the three journals have now 
been transferred to new and more commodious freehold premises 
which have been acquired at 28-31, Essex Street, Strand, W.C. 2. 


The remainder of the lease, covering a further twenty-five years, 
of the present offices of “The Engineer 
Strand, W.C.2, is in consequence for sale. 
lighted five-storey building has an area of 8,200 sq. ft., and occupies 
a site at the corner of Norfolk and Howard Streets, adjacent to the 
Temple Station, whence Westminster and the City may be reached 
The building is of modern construction and has 


and vacant possession can now be had. Rent {1,600. Moderate 
For further particulars apply to:— 
WHATLEY, 
24, 
eee eee 
LEASE OF IMPORTANT CITY OFFICES FOR SALE. 
CANNON STREET, E.C. 4. 


with Morcan' Bros. 
and ‘The 


at 33, Norfolk Street, 
This particularly well 


It is in good order throughout, 


HILL & CO., 


Ryder Street, St. James’, S.W. 1. 





For further particulars apply to : 


In consequence of the recent amalgamation of Messrs. 
BROTHERS (PUBLISHERS) LTD., proprietors of ‘“‘ THE IRONMONGER” and 
“THE CHEMIST AND DRvuGGIsT,” 
proprietors of ‘“‘THE ENGINEER,” 
have been moved to new and more commodious freehold premises 
which have been acquired at 28-31, Essex-street, Strand, W.C. 2. 
The lease of the entire premises, of which the four well- -lighted upper 
floors have been in occupation of Morgan Brothers (Publishers) Ltd., 
the Ground Floor and Basement being sub-let to the Aerated Bread 
Co., Ltd., is in consequence for sale. 

Alternatively, the four upper floors (which have also an entrance to 
Garlick Hill), having a total area of about 7,000 sq. ft. would be let. 
The premises are in good order and vacant possession can now 
be had. Rent {2,000 per annum, inclusive of rates. 


Messrs. FAREBROTHER, ELLIS & CO., 





MORGAN 


with THE ENGINEER, LTD., 
the offices of the three journals 


29, Fleet Street, E.C. 4. 








SITUATIONS OPEN (eontinued) 


SITUATIONS WANTED (continued) 





YNGINEER REQUIRED, with Sound Electrical 

“4 training and thorough knowledge of latest pro- 
duction methods. Capable of taking control of labour 
and production in electrical factory engaged on high- 
class small repetition work; 1500 people employed. 


State full details of experience, age and salary. 
Address, P7127, The Engineer Office. P7127 A 





| es | SALESMAN, with Knowledge of Elec- 

“4 trical Engineering, REQUIRED by _a Firm of 

repute for the sale of Portable Electric Tools. 
Applicants with connections among large users pre- 


Salary and commission. 
Address, giving details, seseneen, past Bpasen. 
P7121, The Engineer Office P72 


NGINEER DRAUGHTSMAN, 
4 mechanical experience, 
layout, 


18 Years’ Civil and 
I factory and plant design, 
erection and maintenance, used working own 





initiative and handling men.—Address, P7128, The 
Engineer Office. P7128 B 
J, NGINEER, ist Class B.O.T. ~¥ Keen and 
resourceful, age 28, experienced in steam and 
oil engines and electricity, REQUIRES POSITION 
at home or abroad. 
Address, 
P7118, The Engineer Office. P7118 B 





N ECHANICAL ENGINEER (41), A.M.I. Mech. E. 

with 24 years’ experience as works manager, 
chief draughtsman, &c., in railway repair works, 
tives, general mechanical engineering, plant 





STIMATING ENGINEER REQUIRED by Resgu- 
lator Manufact near London. Sound steam 
knowledge and some electrical knowledge essential.— 
Address, stating age, salary, and experience, 5198, 
The Engineer Office. 5198 Aa 


supervision and layout, pneumatic and hydraulic 


wer operation, re ed # &c., estimating, 
good technical ex and tact, at present 
in Far East, D PSTRES POSITION in ENGLAND. 
Address, 
P7119, The Engineer Office. "7119 B 





IGH-CLASS ENGINEERING SALESMAN of 
proved ability REQUIRED, to take over 
exclusive sales territory industrial North. Experience 
in use of Heat Economy Instruments and associated 
Plant shown to applican 
good practical boiler ex: —Address, stating age, 
earnings desired, — and full particulars. 5148, 
The Engineer Office 5148 a 


Ww ANTED, Experienced TRANSFORMER 
DRAUGHTSMEN. —Address, stating age, full 
particulars of ae and salary a, 5145, 
The Engineer Office. 1454 











VANTED. ONE SENIOR PLANT DRAUGHTS- 
MAN, ONE JUNIOR DITTO, for Factory 10 
miles N.W. of London. Reply, stating age, qualifica- 
tions, experience and salary required.—Address, 5209, 
The Engineer Office. 5209 a 


p=4crmt COMMERCIAL ENG INEER DESIRES 
POST, M or R 








Position. Wide 
experience management, general engineering and 
foundry. Excellent references.—Address, P7031, The 
Engineer Office P7031 B 
‘ALES ENGINEER REQUIRES POST Six 
K years’ workshop experience, two years con- 
struction engineer, four years draughtsman and 
designer, one year technical sales engineer. Good 


knowledge of furnaces and combustion “ee ar _ 
W. H., 88, Elers-road, Ealing, W. 13. P71 





Structural Steel Work, 
S SITUATION (East preferred). Age 35. 
20 years’ experience, 4 years India, steel-framed 
structures, bridge spans, pontoons, footover bridges, 
tanks, &c. Goodhealth. Refs.—Address, P7120, The 
Engineer Office. P7120 B 


SS oe FOREMAN, 
SEEK: 





RAUGHTSMAN ey WAntep for Indus- 

trial Electrical Heating Dept. of large works in 
Birmingham. Able to get out schemes and 
knowledge of Heat and Electricity desirable. 
full particulars and salary required.—-Address, 
The Engineer Office. 5187 A 





RAUGHTSMAN REQUIRED by London ab of 

Water Engineers, experi in Tank and Pipe 

Work. Experience in Water Softening Plants also 
desirable.—Address, P7125, The eee 
"7125 A 





RAUGHTSMAN WANTED for Rodomesting Pump 
details and also for Centrifugal details. 

State age, aalary. and experience. mow v May at 5, The 

Engineer Office 5175 A 


Qty L 





UCTURA ha et DRAUGHTSMAN 
BEAUIRED.. about years, accustomed to 
bs we n Heavy § Buildings, Experience with 
bees t for Power Station a desirable. 








~~ stati desired, 
to MEME ‘an TM PELLAN Casto House ewoastle- 
weer A 
SITUATIONS WANTED 
OMPETENT EXECUTIVE, Experienced in the 


organisation and pong 4 < industries and 
works on production basis, DESIR advantageous 
OFFER; exceptional record.—H. > 40, Lebanon- 
road, Croydon. P6977 B 














NE AA a 
Replies to Box No. Advertisements should in future be addressed 


to “ THE ENGINEER,” 28, Essex St., Strand, London, W.C, 2. 


O MANAGING DIRECTORS. — MECHANICAL 
PRACTICAL ENGINEER (40) DESIRES 
CHANGE, works manager, production engineer, chief 


Sameeee. All- re pete mass and sealty pro- 
uction. Good o References O.K.—Address, 
Prize, The ieiee 6 7124 B 





we MAN. (40) SEEKS RESPONSIBLE POSI- 
TION ; 20 years’ mass production experience, 
American shop training, familiar with all manufac 
turing dept. routines, and able to organise and pro- 
duce by modern economical methods. Highest 


references 
‘Address, P7130, The Engineer Office. P7130 8 








OR HIRE, for Breakdowns, Experimental or any 
Emergency, PORTABLE STEAM ENGINES, 
PORTABLE BOILERS, 7 H.P. nominal to 30; 





STEAM HOISTS, PILING PLANT, PUMPS, a 
F. MAXEN, 4, Brimsdown-avenue, B: 

Enfield, Middlesex, "Phone, Maryland $471. P7048 K 
R©YBR: D. BATCHELOR, ARTESIAN WELL 
ENGINEER (WATER SUPPLIES EXPERT). 

t- g. Sinking, and Pumping Plant. 

GRAVESEND RATION TESTED TWO 


BORINGS to 14,000,000 GALLONS PER DAY (ONE 
GUARANTEED to 7, 

73, Queen Victorisstomen, B.C. 4, and Chatham. 
"Phones: Central yo : a 2071. 
‘Boreholes, London atershed, Chatham. 
ESTAb. OVER: 180 YEARS. 


PARTNERSHIPS 


SILOS. M.LM.E., A.0.G.1., Wide Engineering 
ience, home and abroad, SEEKS PART. 

NERSH P in sound agency business. Will invest Bp to 
£1500.—-Address, P7111, The Engineer Office. P7111 © 








EDUCATIONAL 





FOR THE 


Examinations or tne 


INST. oF CIVIL ENGINEERS, 
INST. OF MECH G 


(Jorrespondence Courses 
OF PREPARATION 


are personally conducted by 


Mr, Trevor W. Phillips, 


B.8Sc., Honours, one ng. London Oniversity, 
‘Assoc, M. Inst. C. A.M.1. Struct. E., M.R.8.1., 


-R.S.A., Chariend Civil Engineer, &c 
For full particulars and advice apply to :—36, Daur. 
erreer, Liverroot (Tel.. Bank 1118). Loxpon 
Orrice’; 65, CHANCERY-LANE, W.C. 2. Ex. 





1929 EXAMINATION RESULTS. 


The T7.1.G.B. maintains its 
mene ns Exam-Success Record. 


At all the 929 Professional A M Inst.C.E., 
a Pea A.M.LE.E., ete.—the candidates who 

2 trained by The T.1.G.B., obtained a Pass 

of over 90%. 


The T.1.G.B.’s policy of teraishins the highest possible 
standard of Tutorial vice has brought about a large 
in in enrolmerts both ag * bona fide 
candidates and Gon other keen students. -1.G.B. 
TRAINING -I8 BEING CHOSEN BECAUSE IT 18 
OBVIOUSLY PRODUCTIVE OF SATISFACTION 
AND S$UCC E ‘SS. Therefore, whatever your aim may 
—a I 1 Qualification—or the 
Special Technical Knowledge needed in a responsible 
post—you can select the appropriate T.1.G.B. course 
with complete confidence. 

WRITE TO-DAY e. yaue copy of “* The Engineer 
Guide to Success. pages, containing the widest 
selection of Ee ciay engineering courses the 
world, and mention the branch, post or qualification 
that interests you, to 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN (Established 1917). 


76, Temple Bar House, London, E.C.4. 


eXam- 








AGENCIES 


ISTRICT AGENTS WANTED on Good Com. 

basis, well introduced to steam users for sale of 

fire-bars cast in special heat-resisting alloy.— Address, 
P7129, The Engineer Office. P7129 pd 








EESRIERCED 2 ae ey A.M.LC.E., M.1.M.E., 
DESIR NDON AGENCY for good pro- 
vineial BO firm 
Address, P6991. The Engineer Office. P6991 Dp 





Oe + pe — to 
trict for ‘“* Volvo’ 

liquid) and many other goods. ty OL., 
Lancs. 


REPRESENT London and Dis- 
Belt Dressing 


and 
Lid., Milnrow, 


5206 p 





0 AGENTS CALLING ON WORKS.—We have a 

Patent Graded Coke, which, on account of its high 

uality, is pertioutaty suited for the Engineering 
Trade generally. 


Those travelling on commission in other lines have 





ample opportunity for introducing and securing 
regular sales on commission. 
For full details write to— 
and F. BEATTIE, Ltd., 22, Duke-street, 
Manchester 5211 bp 
MISCELLANEOUS 





ENGINEERS 
CAN'T WE GET TOGETHER? 


All _we ask is the chance to 

F. no , £500 per year and more. os oe 

ng it, and you can do the same. We beve an 

oe soci and world: wide organisation waiting to 

belp you, whether you be novice or expert, If you 

wish for something more than a “* bread-and-butter ” 

job you owe it to yourself to investigate our Service. 
Our handbook, 


“ ENGINEERING face oi 


has pointed the way to better t sagee 
of your fellows. It contains detalle. A. %. 1. " 
4aics. AMLES.. £MIAD. ASS. Sree. 
o46G. @P &c.. Exams., and ou tlines 
Stud Spanien t in ail branches’ of Rlsctrical, 
Motor and Wireless Engineering. In 
brilliant article Professor A. M. W_ shows clearly 
the chances you are missing. Book and our 
Advice are quite eres. 
We guarantee “ NO eee FEE.” 
this opportunit postcard Wi 
Braneb, Post or s., ¥ 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, SHAKESPEARE HOUSE, 20, OXFORD STREET 
LONDON, W. 1. 


prove eer * cap 


Don’t miss 
OW Gtate 





5173 
YNGINEERS ! ! DRAUGHTSMEN !! 
4 You WILL be interested in LEFAX, the 
Mechanical Memory. Catalogue sent on request.— 


CHISHOLM’S LTD., 784, Gt. Queen-street, London, 
W.C, 2. P7133 





WORK WANTED 


W4azaR to MANUFACTURE, STA Ah Mace 
NERY or ENGINEERS’ APP: 5. Up- 
ay machine plant for either heavy or medium 
Own foundry and potion & shop. —— 


sad SOHNBON. Ltd., Engineers, 








RA WINGS and TRACINGS PREPARED by Expe- 
RAUGHTS 


rienced MEN. Charges moderate. 
J. M. PRENTICE, 59, Broompark-road, MN he 
N.B. uM 





RIVATE WORK UNDERTAKEN by Competent 
Draughtsman ; Tracings, Drawings or Com 7 
Designs carried out; moderate charges.—Ad 
M., * BSotheron Lodge,”” Sydenham Hill- oue, E. 6." 


71 





R. BERRY and SONS, Ragintas. a {lbice 

‘orks, Regency-street, Westmins 1 
fentablished 1810), UNDERTAKE A BENING rt 
GENERAL WORK. Lathes up to 9in. centres with 
Gap Beds, Capstans, Automatics for bar work, Radial 
ane Vertical Drills, ‘Planing up to ott bby att. by ft. 
haping, Milling r ng n a., Interna’ 
External and Surface Grinding, Hand Forging, Small 
Press Work, &c. 4720 ™ 


For continuation of Small Advertise- 











ments see page 4.) 
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A Seven-Day Journal 


pita bas 
French and English Ports. 


On completing its series of visits to foreign ports 
with a journey to England, the Commission of Inquiry 
appointed by the French Government, with the help 
of the Association des Grands Ports Frangais, returned 
from England with, it appears, few new technical 
ideas, but with a strong impression of the practical 
character of the British port equipment and the 
perseverance and tenacity with which we in this 
country are maintaining our maritime supremacy. 
The French declare that they cannot compete with 
British ports by following British methods, because 
they are distinctive of a maritime race. The visitors 
were impressed with the strength of the maritime 
influence throughout the country, an influence which 
is almost entirely lacking in France. Nevertheless, 
the French believe that by adopting their own methods 
in the light of what has been learned from the recent 
visits to foreign ports, they will be able to monopolise 
their own home and colonial traffic, even if they have 
to content themselves with only a small share of the 
international carrying trade. This development, 
they hope, will fully justify the expenditure that has 
been made, and continues to be made, upon port 
extensions and equipment. 


The Channel Tunnel. 


Ow Friday of last week a White Paper was issued 
in which the Government set forth in detail the reasons 
which have led it definitely to reject the Channel 
Tunnel project. It will be recalled that in April, 
1929, the late Conservative Government appointed a 
Committee to report on the scheme, and that with 
one dissentient, who opposed it on economic grounds, 
that body expressed itself in favour of the con- 
struction of the tunnel. The White Paper published 
last week traverses the Committee’s report, and gives 
the Government’s reasons for not accepting the Com- 
mittee’s recommendations. The Government main- 
tains that the estimated cost of driving the pilot and 
the main tunnels, namely, £30,600,000, would be far 
from representing the total expenditure required for 
carrying out the scheme. As a means of affording 
employment, the construction of the tunnel, it is 
argued, would be disappointing, for it would provide 
work for only 250 men directly and 750 indirectly, 
most of whom, too, would be specialists. On economic 
grounds, the Government has been impressed by the 
opposition to the scheme—voiced by the farming com- 
munity in the South and South-East of England—and 
by the lukewarm support given by trade and industry 
generally. The advantages of a Channel Tunnel to 
the country as a whole are, in brief, considered in- 
sufficient to justify the Government either in con- 
structing the tunnel itself or giving financial assist- 
ance to enable it to be constructed. From the 
military aspect, the Government’s advisers are 
opposed to the scheme on the ground that it would 
constitute a potential danger and would require a 
costly defence system, which could only be made 
satisfactory if at considerable additional cost the 
entrance to the tunnel were placed, not on the coast, 
but some distance inland. Steps have been taken 
to secure the assent of the opposition parties to the 
Government's decision against the tunnel. Once 
again, therefore, we may regard the scheme as dead. 


Low Temperature Carbonisation. 


ACCORDING to a report issued by the directors of 
Low Temperature Carbonisation, Ltd., the new works 
at Greenwich are approaching completion. When 
they are finished they will form the largest coalite 
plant in the country and will provide an important 
additional source for the supply of the fuel to the 
London area. The demand for coalite is stated to be 
steadily increasing and the existing works at Barugh 
and Askern are in constant operation night and day. 
Since last July the coal oil distillation plant at Barugh 
has been running continuously and the products 
derived from it are in good demand. Arrangements 
have been entered into with important American 
undertakings for the development of the coal oil field 
and American engineers and chemists are now at 
work at the company’s plants in this country studying 
the various technical problems involved. The main 
cracking plant at Killingholme will be completed 
this month. When it is finished the company will 
be in a position to deal with all the low-temperature 
coal oil produced in this country. Negotiations are 
now proceeding with other companies for co-operative 
working. 


The Institution of Electrical Engineers. 


Tue first item on the programme of the summer 
meeting of the Institution of Electrical Engineers, 
held in Ireland last week, was a civic reception at the 
Mansion House, Dublin. Mr. Seamus Murphy, Chair- 
man of theCity Commissioners, and Mr. Heronattended 
officially to welcome the members, and Dr. Dwyer 
telegraphed regretting his inability to be present. 
In welcoming the members, Mr. Murphy said he 


wished to extend a special welcome to the President, 
whose achievements as Chief Engineer of the British 
Post Office seemed to border on the miraculous. He 
had heard of nothing more striking and more indica- 
tive of recent p than the joint meeting of the 
British Institution of Electrical Engineers and the 
American Institute of Electrical Engineers, through 
the medium of the Atlantic telephone, and he looked 
forward to the Irish Chairman, Mr. han, 
emulating the achievement in the Irish Free State. 
He also wished to welcome in a special way Sir 
Archibald Page, who on his visit as President of the 
Institution endeared himself to all who met him. In 
addition, Dublin had the honour in recent times of 
visits from Colonel Edgcumbe and Dr. Ferranti, 
whose death was deplored as a personal loss. Having 
extended a special word of welcome to the Secretary, 
Mr. Rowell, the Chairman said that Dublin was well in 
the forefront in the matter of electrical supply. It 
was the first city to install the system of generation 
and distribution which had now become the standard 
for the whole world. Under the management of the 
past Chairman of the Irish Section of the Institution, 
Mr. L. J. Kettle, the Dublin electricity undertaking 
had been a great credit and asset to the city. It had 
now become merged in the national scheme, and he 
was glad to say that the work done in Dublin would 
contribute very substantially towards the success of 
that scheme. 


The New Canadian Pacific Liner 
Empress of Britain. 


THE new 42,500-ton passenger liner, the ““ Empress 
of Britain,”” which was successfully launched at 
1.6 p.m. on Wednesday last by the Prince of Wales 
from the yard of John Brown and Co., Ltd., at Clyde- 
bank, will, when completed, be the largest vessel of 
the Canadian Pacific fleet and the largest ship to ply 
between any two ports of the British Empire. She 
has been specially designed to meet the requirements 
of her owner’s Atlantic service between South- 
ampton, Cherbourg, and Quebec, and her designed 
sea speed is to be about 24 knots. The overall length 
of the new liner is 758ft., with a breadth moulded of 
97fit. 6in., and a depth to “B” deck of 60ft. 9in., 
while the loaded draught is 32ft., with a measure- 
ment of 42,500 tons. With herstraight forward raked 
stem and cruiser stern, and her stream-lined funnel 
of pear-shaped section, she is a handsome ship. 
The new liner is designed to carry up to 452 first- 
class passengers, 260 tourist third, and 470 third-class 
passengers, and the accommodation in all classes is 
of the highest Atlantic type. The decks include a 
continuous shelter deck over the upper deck, and a 
bridge deck over the shelter deck, which extends the 
full length of the ship. Other upper decks include a 
promenade deck, which extends over three-quarters 
of the length of the ship, a boat deck over half the 
length of the ship, and a sun deck above. The dining 
saloon is the largest unpillared space yet embodied 
in a ship of her class. The safety and navigational 
equipment is of the very latest type. The new liner will 
be propelled by a quadruple-screw, single-reduction, 
geared turbine installation, working in conjunction 
with high-pressure water-tube boilers. This machinery 
installation is the largest and most important of its 
type yet built. The working pressure of the turbines 
is 375 lb. per square inch, with a maximum boiler 
pressure of 425 lb. per square inch, and 700 deg. Fah. 
total superheated temperature. There was a very 
representative company of guests at the launch, 
including, besides the Royal Party, Mr. E. W. Beatty, 
the president of the Canadian Pacific Railway 
Company. 


The National Electricity Scheme. 


TuE Central Electricity Board has recently placed 
contracts to the value of approximately £326,000 
for work in connection with various schemes. For the 
areas of the North-West England and North Wales 
and Mid-East England schemes orders for 66-kV, 
33-kV, and lower voltage transformers have been 
placed with the British Thomson-Houston Company, 
Ltd., the Brush Electrical Engineering Company, 
Ltd., Ferranti, Ltd., and C. A. Parsons and Co., Ltd. 
For oil filtering and storage equipment for outdoor 
transforming stations in the area of the Central 
England scheme an order has been placed with Super- 
Centrifugal Engineers, Ltd., of London. The Elec- 
tricity Commissioners are reported to have sanctioned 
generating plant extensions to the amount of 390,000 
kilowatts. In the London area alone the extensions 
represent an addition of 240,000 kilowatts to the 
existing plant capacity. To the Barking station of 
the County of London Electricity Supply Company 
150,000 kilowatts of plant is to be added ; to Brims- 
down station of the North Metropolitan Electricity 
Supply Company, 50,000 kilowatts; and to the 
London County Council's station, 40,000 kilowatts. 
The total extensions will represent an expenditure of 
rather more than £4,000,000, all of which will go to 
British firms. The addition to the County of London 
Electric Supply Company’s station at Barking will 
bring the capacity of that station up to 390,000 
kilowatts, and make it the biggest generating station 
in the British Empire, and comparable with the largest 
American and German super-power stations. The 
sanctioning of the extensions mentioned is regarded 
as an indication of the intention of the Electricity 











Commissioners to accelerate electrical development 
and to assist the labour situation in the allied indus- 


tries. In view of the fact that unemployment in the 
electrical engineering trades has risen from 4 per 
cent. in December, 1929, to rather more than 7 per 
cent. at the present time, the greater activity result- 
ing from the orders which will follow the sanctions 
granted is particularly welcome. 


Wireless Telephone Developments. 


Dvurinc the course of an address to the Imperial 
Press Conference in London on Thursday, June 5th, 
Mr. Lees Smith, the Postmaster-General, explained 
that in the last three years the Post Office had made 
for Britain a supremely important position in the 
world’s long-distance telephone service, and had 
enabled the British telephone subscriber to speak 
to 90 per cent. of the telephone subscribers elsewhere 
in the world. Owing to the modesty of the Post 
Office and its dislike of publicity, it was not always 
recognised that the Rugby wireless station was the 
most powerful in the world. Arrangements were in 
preparation by which the wireless telephone service 
which had been provided for New York would be 
similarly provided for the Dominions and other chief 
countries of the world. Speaking on the same 
occasion, Sir Basil Blackett, chairman of Imperial 
and International Communications, Ltd., criticised 
the Post Office for excluding the company from the 
wireless telephone services in Great Britain, thus 
placing it at a disadvantage when competing with 
foreign combines. The company, Sir Basil explained, 
was an experiment in a new synthesis of private 
enterprise and public control, and if it succeeded, 
it might prove both a landmark and a signpost in 
Britain’s commercial and industrial system. As 
soon as the amalgamation of cables and wireless in 
India, Australia, and South Africa had been formally 
approved by the Governments concerned, it was 
intended to reduce the cable rate to the level of the 
wireless rate. Sir Robert Donald said he thought 
that the Post Office sometimes lacked Empire sym- 
pathies. It was hardly the institution to manage a 
business of rapid communications, and was not in a 
position to carry on research. 


Wages in the German Iron and Steel 
Industry. 


Tue German Minister of Labour has declared legally 
binding the arbitrator's award in the wage dispute 
in the German North-Western iron and steel area, 
including the Ruhr district. The award involves a 
reduction in wages of 7} per cent. and is to be accom- 
panied by a guaranteed reduction in the selling 
price of iron and steel. The employers have under- 
taken to reduce their prices by more than the per- 
centage reduction to be effected in the men’s wages 
and, in addition, to make the price reductions retro- 
spective to June ist. The wage reductions, on the 
other hand, are not to become effective until July 
Ist. The objects of arranging an interval of a month 
between the two reductions are, firstly, to dispel 
any suspicion that the employees might seek tempo- 
rarily to exploit the situation, and, secondly, to 
preserve the real purchasing power of the men’s 
wages. The experiment is confined to a limited 
section of industry and so long as it is not of general 
applicability it remains doubtful whether the reduc- 
tion in the selling prices of iron and steel even a month 
in advance of the reduction in wages will effect a 
corresponding fall in the cost of living as a whole. 
Those industries in the area covered by the award 
which work up the iron and steel into finished articles 
are not affected by the price reduction scheme. They 
will, therefore, receive their material at a reduced 
price from the producers and at the same time will 
benefit from the lower wages which they will be called 
upon to pay their workpeople. 


The English Electric Co., Ltd. 


Ir is announced by the English Electric Company, 
Ltd., that it has entered into a comprehensive arrange- 
ment with the Westinghouse Electric International 
Company, of New York, and the Westinghouse Elec- 
tric and Manufacturing Company, of East Pitts- 
burgh, Pennsylvania, U.S.A., whereby there will be 
an exchange of technical information between the 
two organisations on steam turbines and electrical 
apparatus. The arrangement includes the granting 
of licences for the use of patents and for the manu- 
facture and sale of various products. These licences 
will be subject to the existing commitments of the 
two companies in various parts of the world. Under 
the arrangement the English Electric Company, Ltd., 
will have the benefit of the results of the extensive 
research work carried on by the Westinghouse Electrie 
and Manufacturing Company. It should be under- 
stood that the technical and manufacturing link 
established by the agreement does not carry with it 
any control from America. The British interests in 
control of the English Electric Company, Ltd., believe, 
however, that a moderate financial interest on the 
part of the American Westinghouse companies would 
be highly desirable, and have offered a participation 
in the ordinary shares of the company at par, but this 
participation will, in any case, be under 10 per cent. 
of the total. 
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The Automatic Stabilisation of 
Ships. 
No. XI.* 


THe Schlick and Sperry systems of gyroscopic 
stabilisation as described in the preceding articles are 
alike in so far that, in both, the fly-wheel in fulfilling 
its stabilising function precesses about an athwariship 
axis. An alternative arrangement is illustrated in 
Fig. 38. In this case the wheel is arranged to precess 
about an axis ZZ, which is vertical when the ship 
is on an even keel. The stabilising action is funda- 
mentally the same as before. A force acting to heel 
the vessel to, say, starboard, is felt by the fly-wheel 
as a@ moment acting to turn it about the diameter 
VV. The direction of spin being as shown by 6, 
the wheel will precess about Z Z in the direction of 
¢, and in so doing will generate a reaction about V V 
in opposition to the heeling force. 

The gyroscopic reaction is exerted on the ship in 
the form of a downward force at the end A of the 
axle and an upward force at the end B. As the pre- 
cession proceeds the axle ceases to be at right angles 
































PLAN VIEW 





Tue Encincer 


FIG. 38—GYROSCOPE WITH VERTICAL PRECESSION 
Axis 


to the centre line Y Y of the ship, and as shown in 
the plan view the points of application of the reaction 
forces, namely, the ends A’ B’ of the axle approach 
the centre line. Hence, as previously, the effective 
stabilising moment about Y Y supplied by the gyro- 
scope is at any instant 6 ¢I cos g/g, where ¢ is the 
instantaneous value of the precessional velocity 
about Z Z and 9 the instantaneous value of the angle 
by which the axle has precessed away from the 
athwartship axis X X. 

All the other facts and formule established for 
the gyroscope with an athwartship precessional axis 
also hold good. In particular, if the vessel is fully 
stabilised, the axle of the gyroscope will oscillate in 
a horizontal plane through a range « on each side 
of X X, the value of « being given approximately 
by 4CrgT/éI. The precessional moment required 
to control the gyroscope will now be applied about 
the vertical axis ZZ, but, as before, it will range 
from zero to a maximum value of approximately 
8Cri’/6IT. This moment, as previously demon- 
strated, has to be applied to resist the precession as 
the axle, during the first and third quarter periods 
of its oscillation, is moving away from X X and to 
assist the precession as it is recovering that position 
during the second and fourth quarter periods. 

It is evident that with the arrangement shown in 
Fig. 38, pitching of the vessel does not act to rotate 
the wheel about a diametral axis and, therefore, 
does not cause it to manifest any gyroscopic reaction. 
On the other hand, the steering of the vessel and its 
effect on the gyroscope requires some consideration. 

The turning moment applied by the rudder to the 
hull is felt by the gyroscope as an effort to rotate 
it about the vertical diametral axis Z Z only in so far 
as frictional resistance existing at the journals of the 
precessional axis is capable of transmitting the 
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moment. If frictional resistance is, as we may suppose 
it to be, negligible, the gyroscope will not feel the 
turning moment applied by the rudder to the rest of 
the ship. In any event, even although the full rudder 
moment were applied about the axis Z Z, the gyro- 
scope would not rotate about that axis, but, as we 
know, would precess about the diametral axis V V. 
It follows then that frictional resistance about ZZ 
being negligible, the gyroscope, when the ship is 
turned, will not turn with her, but will maintain 
its axle pointing in a constant direction. After 
the turn is completed the axle will no longer be at 
right angles to the centre line Y Y of the ship, but 
will be inclined to it at an angle which is a measure 
of the alteration which has been made in the ship’s 
course. If the course of the ship were altered through 
90 deg., the axle, after the change, would be lying 
fore and aft, in which position the gyroscope would be 
quite incapable of exercising any stabilising action. 
For turns of lesser amount the efficiency of the gyro- 
scope as a stabiliser would suffer a proportionate 
diminution. If the gyroscope is to maintain its 
stabilising efficiency unaffected by alteration in the 
course, we must provide it with some means whereby 
it may be made to follow the turning of the ship in 
such a way that, the sea being calm, the axle will 
set itself at right angles to the centre line Y Y of the 
ship. 

The means required already exist in the provision 
made for the application of the precessional moment 
to the gyroscope. If the axle lags behind while the 
ship’s head is turned to, say, starboard, the effect 
is precisely the same as that produced by the end A 
of the axle precessing aft, while the ship remains on 
a straight course. Whatever be the detailed nature 
of the arrangements made for applying the precessional 
moment, the lag of the axle will bring that moment 
into action. Hence, as the vessel is turned, the gyro- 
scope lags behind, but is exposed to a moment about 
the precessional axis Z Z. 

This moment increasing from zero acts to oppose 
the lag ; that is to say, it acts in the direction required 
to send the end A of the axle forward and, therefore, 
apparently achieves the desired result of making the 
gyroscope follow the change of course. The action 
is, however, not as direct and simple as it would seem. 
We have to remember that we are dealing with a 
rotating wheel and not with a stationary body. A 
moment applied to the gyroscope about ZZ will 
not turn it about that axis, but will cause it to precess 
about V V, the end A of the axle going down under 
the conditions we have selected by way of example. 
The precession of the gyroscope about V V is made 
possible by the freedom of the vessel as a whole to 
turn or heel about Y Y. Hence, with the arrangement 
shown in Fig. 38 a turn of the vessel to starboard 
will result in her heeling over to port. As she heels 
the righting moment of the water comes into play, 
the value of this moment increasing with the angle 
of heel. This righting moment acts in the direction 
of the heeling force represented in Fig. 38 and, there- 
fore, results in a precession of the gyroscope in the 
direction indicated by ¢. This precession is clearly 
such as to make the gyroscope follow the change in 
the ship’s course. 

It will be seen from this discussion that if the 

gyroscope is arranged to precess about a vertical 
axis—as shown in Fig. 38—the existence of the 
normal means of applying a controlling moment 
about the precessional axis is sufficient to ensure 
the axle setting itself automatically at right angles 
to the centre line of the ship when the course is 
altered. It will be appreciated, however, that a 
certain amount of time must elapse for the gyroscope 
to lag behind, for the precessional moment to build 
itself up, for the vessel to heel and for the righting 
moment called into play by the heel to precess the 
gyroscope into the normal position. Further, it 
will be readily understood that the precession about 
ZZ once started, will not restore the wheel to the 
normal position in a dead-beat manner, and that for 
some time after the change of course has been com- 
pleted the axle will “hunt” about its position of 
rest at right angles to Y Y. This lag and the accom- 
panying hunting motion might prove very objection- 
able if the vessel’s course were altered at a time when 
the gyroscope was exercising its stabilising function. 
The hunting motion would be superimposed on the 
normal precessional oscillation of the gyroscope 
about Z Z on the correct phasing of which the stabilis- 
ing action of the equipment depends. During the 
actual alteration of the course the lag of the gyroscope 
would reduce the efficiency of the stabilising action 
of the equipment and might even result in the stabilis- 
ing action being converted for a time into an upsetting 
action. 
It is evident, therefore, that while the arrangement 
represented in Fig. 38 is just as efficient as regards 
its normal stabilising action as a gyroscope with its 
precessional axis lying athwartship, it suffers from a 
subsidiary, but important, defect in its behaviour 
when the ship’s course is altered. 

It should be noted that if the precessional axis 
is arranged athwartship, as in the Schlick and Sperry 
systems, steering of the vessel does not act to turn 
the wheel about a diametral axis and, therefore, does 
not excite any gyroscopic phenomenon. If, however, 
the vessel pitches an argument similar to that 
developed above shows that the means provided 





for applying the precessional moment may result in 





the application to the vessel of a gyroscopic rolling 
moment in tune with the pitching motion. 

To the designer of a stabilising equipment the 
employment of a gyroscope with a vertical preces- 
sional axis may commend itself, because of the greater 
ease with which he can apply his proposed method 
of generating the precessional moment about a vertical 
axis than about a horizontal axis. If, however, he 
decides to use a vertical precessional axis, it is essential 
that he should provide means for eliminating or over- 
coming the effect of the lag which occurs when the 
course of the vessel is altered and to a modified degree 
when the vessel yaws on a straight course. 

A method of effecting this result consists of employ- 
ing two equal sized gyroscopes rotating in opposite 
directions and coupled together by toothed sectors 
lying about the precessional axes. An arrangement 
of this kind is shown diagrammatically in plan view 
at A in Fig. 39. The toothed sectors, it will be 
gathered, are fixed to the frames carrying the gyro- 
scope axles and are struck with the precessional 
axes ZZ as centres. At B is given a diagram that 
will help to make clear the action which occurs when 
the vessel’s course is changed by some amount 8. 
Let us suppose that one of the gyroscopes—say, the 
forward one—derives no assistance from the pre- 
cessional moment and succeeds in maintaining its 
original alignment. It will then show a lag of 8 
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relatively to the normal position, which it should 
occupy on the new course. This lag is equivalent 
to an anti- ise rotation of the forward gyroscope 
in diagram A through an angle 8. Such a movement 
would clearly produce through the action of the 
toothed sectors a clockwise rotation of the after gyro- 
scope through an equal angle 8. Hence, as shown at 
B, a lag of 8 on the part of the forward gyroscope 
can only occur at the expense of an advance of $8 on 
the part of the after gyroscope. Conversely, if the 
after gyroscope succeeds in lagging behind when the 
course is altered, the forward gyroscope will, of neces- 
sity, have to exhibit an advance. The gyroscopes 
are, however, of equal size and show an equal disposi- 
tion to lag behind when the course is altered. The 
fact that they are rotating in opposite directions does 
not affect the result, for the tendency to lag is inde- 
pendent of the direction of rotation. Since the ten- 
dency to lag is equal and since lag on the part of 
either gyroscope entails of necessity advance on the 
part of the other, it is evident that the two lagging 
tendencies counteract each other. When, therefore, 
the arrangement sketched is adopted, the gyroscopes 
will follow any alteration in the ship’s course without 
delay and will maintain their axles in the normal 
position at right angles to the centre line Y Y of the 
shi 


Before leaving this portion of the subject we should 
note the effect produced on the hull of the ship by 
the stresses originating in the coupled gyroscopes 
when the course is altered. The natural tendency 
is for the pes to lag behind with their axles 
parallel with each other and with their orientation 
unaltered. By coupling them together we force 
them to set their axles at right angles to.the ship’s 
centre line. In effect, therefore, an alteration in the 
ship’s course is equivalent to a precession of both 
gyroscopes in the same direction about the preces- 
sional axes ZZ. Since, however, the directions in 
which the gyroscopes are spinning are opposite 
while the direction of precession is the same, the 
gyroscopic reaction of one wheel will be in the opposite 








direction to that of the other wheel. In Fig. 39, for 
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example, the turn indicated would cause the forward 
gyroscope to apply to the ship a reaction heeling her 
to port. Simultaneously, the after gyroscope would 
develop a reaction heeling the vessel to starboard. 
The two gyroscopes would, therefore, jointly apply 
a twisting moment to the hull. It is, therefore, desir- 
able, if not essential, to mount the two precessional 
axes Z Z in a common frame which should be strong 
enough to resist the twisting moment without 
reliance being placed on the strength of the hull 
structure. 

The stabilising action of twin gyroscopes coupled 
together in the manner indicated is not affected in 
any way by the fact that they are so coupled provided 
the wheels are run in opposite directions. If the 
vessel represented at A in Fig. 39 experiences an 
external moment acting to heel her to, say, starboard, 
the forward gyroscope will react by precessing in 
the clockwise direction. The after gyroscope, because 
of the reversed direction of its spin, will react simul- 
taneously by precessing in the anti-clockwise direction. 
The result, indicated in diagram C, therefore, is that 
the gyroscopes precessing at equal rates in opposite 
directions move their respective toothed sectors 
without the one sector pressing upon or being pressed 
by the other. In other words, the one sector moves 
of its own accord at the speed and in the direction 
which the other sector seeks to impose on it. Neither 
sector drives, or is driven, by the other. Hence, so 
far as the stabilising action is concerned, the coupling 
of the two gyroscopes together produces no effect. 
It should be noted, however, that this result is con- 
ditional upon the rate of precession being precisely 
the same for the two wheels. To ensure this equality 
the two wheels must have the same size and weight 
and rotate at the same speed, or, more generally, the 
quantity represented by the product 6 I must be the 
same for both. Further, the precessions of the two 
gyToscopes must be controlled by precisely similar 
precessional moments. If the factors determining 
the two precessional velocities are not exactly equal 
at each and every instant, one of the wheels will drive 
the other. The effect of a small departure from 
equality would not, however, be serious, consisting, 
as it would, of a slight speeding up of the precessional 
rate natural to one of the wheels and a slight retarda- 
tion of the natural rate of the other. 

The employment of two wheels instead of one also 
requires consideration from the point of view of the 
weight involved. The stabilising “power” of a 

pic equipment is determined by 61, the 
product of the speed of rotation and the moment of 
inertia of the wheel. So far as the magnitude of the 
stabilising moment generated by the equipment is 
concerned, it is immaterial whether the required 
“power” is embodied in a single wheel or in two 
or more wheels. For example, in the arrangement 
shown at C in Fig. 39, the stabilising moment is the 
sum of the stabilising moments of the two wheels 
separately, provided, as is the case, each wheel is 
free to precess without interference from the other. 
For the production of a given “ power” the use of 
two wheels instead of one economises space in one 
direction—in height in the case of the arrangement 
illustrated in Fig. 39—but increases the space required 
in another—in the lengthwise direction. In all cases 
the use of two wheels in place of one of equal power 
must increase the weight of the equipment. The 
reduction in the diameter of the wheels effected by 
employing two wheels instead of one permits the use 
of a higher rotary speed 6 for the same peripheral 
speed and, consequently, the same centrifugal tension. 
But what is gained in this way in an increase in 6 
is more than lost by the diminution suffered in the 
moment of inertia I. If all the dimensions are propor- 
tionate and if the peripheral speed is the same, two 
small wheels will weigh 18 to 19 per cent. more than 
a single wheel of equal “‘ power.” 

The use of twin wheels geared together in the 
manner we have been considering was proposed by 
the Sperry Company in 1914, and in 1916 such an 
equipment with two wheels 9ft. in diameter was 
constructed. The wheels were precessed at a constant 
speed by means of a motor in accordance with the 
Sperry Company’s system, as previously described. 
Recently a twin-wheel form of stabiliser has been 
developed in France by Monsieur J. Fieux, consulting 
engineer to Schneider et Cie. The novelty of this 
system resides in the method employed for developing 
and applying the precessional moment. The 
Schneider-Fieux equipment will be dealt with in our 
next article. 

(To be continued.) 








A mopet of the G.W.R. locomotive “ King George V.” 
the first of thirty engines of this class, and the most 
— passenger locomotive in the country, has just 

nm constructed by a famous firm of model makers for a 
G.W.R. enthusiast, who intends to exhibit it in the neigh- 
bourhood where he resides, as a means of collecting money 
for charity. The model is a wonderful reproduction of the 
locomotive, even to the bell on the front, presented to it in 
America by the Baltimore and Ohio Railroad, where it 
was exhibited at the Fair of the Iron Horse, and accorded 
a remarkable reception by the American people, being 
referred to by the New York Herald Tribunal as “‘ A Dis- 
tinguished Envoy.”” A penny inserted will set all wheels 
of both engine and tender of the model and all visible 
parts in motion for forty seconds, or approximately the 
time it takes the locomotive to cover a mile on its daily 
run to the West. 
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Sags and Tensions in Overhead 
Wires with Supports at Different 
Levels. 


By C. G. WATSON. 


THE exact determination of sags and tensions in 
overhead wires when the supports are at different 
levels is, by the usual method, almost impossible. At 
best, because of the amount of trial and error involved, 
it is most tedious. An attempt, therefore, has been 
made to devise a method which is correct to within 
practical limits, which is positive, which is capable of 
as simple a solution as due consideration of the 


| 

| the abscisse values of V on the standard catenary 
| for various ratios of * _ intermediate ratios may be 
interpolated. (It is to be noted that when V is nege- 


| tive, both supports lie on the same side of the axis.) 
|In any particular case, the approximate value of V 
| having been found from the key, the corresponding 
| values of Y, 8,, and 8, are found. These may be 
| obtained by reading directly from the graph of the 
|eatenary, but accurate results are best secured by 
reference to a table of hyperbolic functions. Then, 
* and et are calculated, and by 
reference to a table of catenarian functions, values of 
l, and |, of tangential stresses Ty and Ty, and of 
horizontal stress A are obtained. Then, calculate 


‘the values of 
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factors makes possible, and which is applicable to any 
size and kind of wire. 

Briefly, the method is that of Thomas—see Percy H. 
Thomas, “‘ Transactions ’”’ of American Institute of | 
Electrical Engineers, 1911, Part III.—applied to the 
case in point. That is to say, a graph is drawn con- | 
necting tension with length of wire in span and upon 
it is superimposed the stress-strain graph of the 
wire. The intersection of the two graphs fixes for 
any given case the length, the tension, and, from the 
known properties of the catenary, the sag. 

Useful for rapid work, but not essential adjuncts, 
are a large-scale graph of a standard catenary—Fig. 1 
—and the key shown in Fig. 2. The standard 
catenary co-ordinates are z and cosh z—1 to the same 
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scale. The key is plotted from the figures given in 
Table I., which have been calculated. 


Taste I. 





Stress ratio for H = 





¥. 4 
0 -05 | 15 -2 
—-15 10-62 
—-l 10-35 5-31 
— -05 10-18 5-20 3-59 
0 10-06 5-11 3-51 2-74 
05 10 5-06 3-45 2-67 2-23 
“1 5-02 3-40 | 2-62 2-18 1-90 
“15 3-37 | 2-58 2-13 1-85 1-67 
-2 2-56 2-09 1-81 1-62 1-49 
-25 2-06 1-78 1-58 1-45 1-36 
3 1-74 1-55 1-42 1-33 1-26 | 
“4 1-35 1-26 1-19 1-15 1-12 | 
“5 1-13 1-08 1-05 1-03 1-02 | 
6 -99 -96 -96 -95 -96 | 
-75 -86 -86 -87 -89 “90 


Fig. 3 shows a span with supports A and B at 


height of one support above the other =H. The axis | 
of the catenary is shown as passing through the lowest | 
point O of the wire. On one side of the axis V =hori- 
zontal distance from O to support A, and on the other | 
side Y=distancefrom OtoB. 8, and §, are the respec- 
tive sags, and /, and J, the lengths of the wire from | 
the supports to O. 


Let a be the stress ratio and= ae where T=tension 








in the wire and f=load on wire per unit length. 
Then, in the key, the ordinates give values of a and 





the relative values of the span length=V+Y=1,; 


the length of wire in span TAY > the tangential 
stress at p= /* = ; the tangential stress at A 
-5* the horizontal stress = "I; the vertical 
stresses at B and A respectively =n and a 
and the sag from the higher support=r". 


Now prepare a graph and plot the value of wire 
length against tangential stress ratio. On the same 
graph draw a line at the level of the stress ratio a, 
hereinafter to be called the “a line.” Next derive 
another wire length, using an appropriate value of 
V, so that the a line cuts the line joining the two 
plotted points of wire lengths. The intersection gives 
the relative length of wire in span for the tension T 
at B, and by plotting the corresponding sag points, 
the sag at tension T is obtained. Similarly, the other 
stresses are found. 

Were that all the problem a solution could have 
been reached in another way. But what is wanted is 
@ means to arrive at the sag and tension at a tempera- 
ture and loading other than the given loading and 
temperature, the unloaded length of wire remaining 
constant. To deal with this case, we proceed as 
follows :— 


Calculate the elongation due to elasticity at the 
given tension. Call that eg Then e, = ie where A 


=cross-sectional area of wire and M=modulus of 
| elasticity. 
Calculate the relative elongation for the same sag 
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at the loading other than the given loading. Call 
that ew. Then ewe, xs where R=load at tension 


T, and w=other loading. Also calculate the relative 
expansion due to increase of temperature from i=C E, 
where i=relative expansion, 
c=degrees rise of temperature ; 
E=coefficient of linear expansion. 
Now, evaluate P and K, taking 
P=l— é, + i 
K=P+ew 
wherein /=length of wire in span as obtained from the 
graph last mentioned. 
ow, on the same graph, mark a point P on the 
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ordinate for zero stress ratio denoting length P, and 
on the"a’ line mark a point K denoting length K. Join 
the points BK. Where the joining line or its produc- 
tion cuts the graph of length of wire in span, read the 
corresponding stress ratio. Thence follow the sag 
and other ratios, and by simple multiplication the 
actual sags and tensions required. 

To give an example. What are the sags and tensions 
at 0 deg. Cent. and 56 deg. Cent. of a wire weighing 
0-49 Ib. per foot, given a span of 2750ft., a difference 
in level of supports of 206ft., and a maximum working 
tension of 7600 lb., when the temperature is 0 deg. 
Cent. and the load 1-4 1b. per foot, the modulus of 
elasticity being 11-5 x 10% lb. per square inch—pre- 
suming the wire to have been stressed to maximum 
working tensien previous to erection—the area of 


of the reading. Suppose the 


a coshine of [(v+v) # cosh. v}. That fixes Y. 


L, is the sum of Y and V. 
8, is cosh. Y—1. 

8, is cosh. V—1. 

8S; Sy 
2Y 2Vv 
1, is obtained by seeking in a table of catenarian 
8, 

2Y 


‘ : , oe a 8. 
l, is obtained in a similar way, but using 5 v" 


and need no further explanation. 


functions the length equivalent to a sag of 


Taste II. 
075, a= 1-975. 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
56°C.) 0° C, 
-491b.| -491b.) Actual | Actual 
ratios, ratios.| 56° C. ©. 
Vv 3 -19 “18 “17 
Y 348 338 - 3282 -3184 
lL, 548 528 -5082 -4884 
8, “06117 05767 -05435 -05112 
8, 02007 0181 01624 -01448 
sv } 08789 -08531 -0828 | -08028 
} f 05018-04763 04511-04259 
L 11-0202 1-01907 1-0179  1-0169 
4 1-00668 1-00602 1-00535 1-00482 
Ty 1-528 1-567 1-61 1-652 
T, 2-55 2-68 2-83 2-985 
A 1-44 1-483 1-53 1-57 
LY+4V\ " os Ss 
Length ratio .. = L f 1-01527 1-01437 1-01346 1-0127 
1 
° 
Tangential stress ratio at B = ER } 1-941 2-006 2-08 2-154 2 2-08 2695 Ib. 28031b. Tangential ten- 
= sion at B 
2 
Tangential stress ratio at A = =, 3% } 1-86 1-929 2-005 | 2-078 1-92 2-01 (25871b./2708Ib. Tangential ten- 
h by =4 sion at A 
Horizontal stress ratio . . L 5 1-83 1-899 1-976 2-047 1-89 1-97 25471b.2655lb. Horizontal ten- 
1. sion 
Vertical stress ratio at B 4° } -648 652 657 663 65 66 876lb. 8891b. Vertical tension 
. at 
Vertical stress ratio at A = 4° } 367 - 362 356 350 -35 34 «6471 1b. 4581b. Vertical tension 
“ at 
Sag ratio from B .. = a } -1116 - 1092 - 1069 -1047 --- 1094-1067 301ft.  293ft. | Sag from B 
: 


the wire 0-3 square inch, and the coefficient of linear 
expansion 18 x 10~* per degree Centigrade. 


First :— 


H 206 
“a 
= 7600 2 
°=7L~1-4x2700 1°97 
From key, when a=1-975 and = -075, V=:2 


approximately. 
Now prepare a table as column | of Table IT. 
To complete column 2, proceed as follows :— 


V has already been determined. 
To obtain Y, from a point on the curve of the 
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standard catenary having the value V, draw a line 
: _ : 
making a slope L with the base line, and where that 


line cuts the catenary on the other side of the axis, 
read Y. According to the scale, so will be the accuracy 





Ty is the tangential stress equivalent to a sag of 
Ss, and is likewise obtained from a table of catenarian 
functions. 


Ty similarly, but using av" 


h is the horizontal stress equivalent to a sag of et 
and also is obtained from the table of catenarian 
functions. 

The remaining operations are simple arithmetic, 
needing only one remark—that is, that the same 


h2yY ‘ is ee 
L, would be obtained if ay was used 
to obtain h, and the result multiplied by th 


value of 


Now prepare a graph, as shown in Fig. 4, having 


reading to be -35. Now, 
in a table of coshines seek that value of Y which has 


If the sag points corresponding to the length points 
already plotted also be plotted on the graph and 
| joined by a line, then where the a line cuts the sag 
| graph may be read the sag ratio corresponding to a 
load of 1-41b. per foot at the basic temperature of 
0 deg. Cent. This sag ratio, as the graph, Fig. 5, 
indicates, is -01105. Therefore, the sag at that load 
and temperature is -01105 x 2750=304ft. The result 
so far obtained is therefore that at a temperature of 
0 deg. Cent., a load of 1-4 1b. per foot and a tension 
of 7600 lb., the sag is 304ft. 
Now to determine the sag and tension at 0 deg. 
Cent. and a load of - 49 Ib. per foot :— 


eo 7600 sod . 
*.=4M~-3x11-5x10~ °°” 
w -49 
Cw= Cp os we -0022 x ea -00077 
Therefore P=1-0148— -0022=—1-0126, 
and K=1-0126+ 00077 = 1-01337. 


Mark P on the base line of the chart and mark K 
on thea line. Join the two marks. The resulting line 
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or its production does not cut the length graph. So 
calculate other points, as in columns 4 and 5 of 
Table II. Plot these points and join up. The inter- 
section of the P K line with the length graph gives a 
stress ratio of 2-08, and the intersection of the 2-08 
line with the sag graph gives a sag ratio of - 1067. 
Therefore, at 0 deg. Cent. and a load of 49 lb. per 
foot, the tension in the wire is 2-08 x 2750 x -49 
== 2803 lb., and the sag - 1067 x 2750=293ft. 

Again, to find the sag and tension at a load of - 49 Ib. 
per foot, but at a temperature of 56 deg. Cent., we 


Taste IIl. 
H _ 95, a=3-06 (1) (2) (3) (4) (5) (6) (7 
oa" ——_—__— SE BO BR TE ‘ Sccned eal et 
Vv — 07 — -06 - -08 — -09 0835 
Y 4225 -4322 4127 -4029 4093 
L, - 3525 -3722 - 3327 -3129 3258 
8, 09059 09486 08638 08227 08494 
S: 00245 0018 0032 00405 00349 
z¥ } so7sh 10974 10465 1021 - 10376 
re } -0175 015 -02 0225 02090 
L, 1-02 1-0313 1 0286 1 -0272 1-028 
~1-00083 —1-0006 —1-0011 _—1-0014 —1-0012 
A 1-292 1-27 1-317 1-345 1-328 
T, 6 
h 1-227 
Vertical stress ratio at B= . } 1-245 | 1-1976 | 12759 | 41-3227 | 21-2015 | 1178 | Vertical tension 
Vertical stress ratio at A = 4 } — -1987 ~ -1613 2407 — -2880 _ .2566 234 ye 
a 1 r 
Length ratio .. By, 4 } 1-0358  1-0363 | 1-0352 | 1-0347 | 1-0349 
2 . 
Tangential stress ratio at B= T, na } 3-3367 3040 bee =p | ten- 
a . 
Horizontal stress ratio . . +i } 3-0829 2810 a ten- 
r? T i ten- 
Tangential stress ratio at A = z cL y } ——_ - 


tangential stress ratios as ordinates and lengths of 
wire as abscisse, and plot the point given by the 
respective figures in column 2. Also, draw a line 
through the ordinate of 1-975—the a line. As the 


length graph has to cut the a line, and as the point | 


already plotted is below that line, calculate the figures 
for V=-19, as in column 3 of Table II. 
appropriate point and join the two points now on 


the graph. At the intersection of the joining line with | 


the a line, the length of wire in span ratio may be 
read. It is 1-0148. 


Now plot the other ratios as in Fig. 5, which for | 


the sake of clearness has been drawn separately. 


Plot the | 


have, in addition to the terms already evaluated— 
i=C x E=56 x 18 x 10-*= - 00101 

P=|1—eg +i=1-0148— - 0022+ -00101=1-01371 
and K=P+ew=1-01371+ -00077=1-01448. 

As in the preceding case, mark the P and K points 
on the chart, join up, and produce the joining line to 
cut the length graph. It does so at a tangential 
stress ratio of 2; and the 2 line cuts the sag graph 
at a sag ratio of -1096. Therefore, the tension in the 
wire at 56 deg. Cent., and a load of «49 lb. per foot, is 
2 x 2750 x -49= 2695 Ib., and the sag is -1096 x 2750 
=30lft. 
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Readings from Fig. 5 for the two cases appear in 


T 8800 


columns 6 and 7 in Table II., and actual tension and | 2 >A M~ -362x 11-5 108~ °0?!7 
sags in columns 8 and 9. The latter are derived from ow -57 
the former by multiplying by 2750x-49 in the | Cw=te X= -00217 » - 00069 
case of the tensions and by 2750 in the case of the 1-8 
: P=1—e, = 1-02592— -00217=1-03375 
To show some of the possible variations in using K = P + ew= 1-03375 + -00069 = 1-03444. 
Tastz IV. 
H H H H H 
Stress Fi Strous ge Stress gl Stress u~'' Stress r= 3 
ratio. sag. ratio. sag ratio. sag ratio sag. ratio. ‘=. 
10 0125 10-06 “es 5-11 1 T 3-51 Tn ny 2 
8 0157 5-06 056 3-45 104 2-67 153 2-23 203 
6 0209 3-40 067 2-97 108 2-18 160 1-90 208 
5 0252 2-58 078 2-62 113 1-85 169 1-67 216 
4 0315 2-09 090 2-13 123 1-62 179 1-49 225 
i$ 0423 1-78 103 1-81 134 1-45 190 1-36 236 
2-5 0512 1-55 115 1-58 145 1-33 201 1-26 246 
3 065 1-38 128 1-42 157 1-15 +225 1-12 269 
1-5 0897 1-26 140 1-19 182 1-03 250 1-02 293 
1 1515 1-08 167 1-05 207 95 276 96 319 
9 1805 96 193 96 234 89 317 : 
8 2365 86 235 87 276 « 7 oe 








the method, a second example will be worked out 
more briefly :— 

What are the sag and tension in a wire weighing 
-57 lb. per foot in a span of 1600ft., and a difference 
in level between supports of 400ft., given that the 
tension at a load of 1-8 lb. per foot is 8800 Ib.. that 
the modulus of elasticity is 11-5 10*, the cross- 
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sectional area -352 square inch, and that the tem- 


perature is unchanged. 


~ oe... 
L i600 * 
el ea 
“fL~ 1-8xi600 ° 
From key, when a=3-06 and — *25, V=—-07 


approximately. 
Prepare table as columns 1, 2, and 3 of Table LII., 


Valves of $ 
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The base line is, however, not zero tangential stress, 
but 2. Therefore at a point on base 
2x - 00069 

3-06 
and at an angle 6, such that 
ax-001 3-06x -001 
ewX-2  -00069 x -2 
(whence 6= 87-5 deg.), draw a line cutting the stress 
length line. (It is evident that points based on 
V = —-08 and —-09 have to be found before that 
happens.) Also, plot values of V for the different 
tangential stress ratios. From the length graph, the 
stress ratio is read as 3-34 and the corresponding 
value of V is seen to be —-0835. Now, calculate 
the various ratios for that value of V, and, multiply- 
ing by 1600 x -57 and 1600, the actual tensions and 
sag are obtained. 

For rough work the chart, Fig. 7, affords a ready 
means of obtaining the sag of any wire under any 
conditions. On that chart the ordinates are stress 
ratios and the abscisse sag ratios. To find the sag 
of a wire at tension T in a span of length L, a differ- 
ence in level of supports of H, and a load of f per unit 


2 ew 


“+P + 1-03375=1-0342, 


tan 6= = 22-22 


length, calculate r and and read the corre- 


T 
fi 
sponding sag ratio. Then sag is given by sag ratio 
multiplied by length of span. For example, a wire 
weighing 1 Ib. per foot in a span of 1000ft., a difference 
in level of supports of 100ft., and a tension of 2000 Ib., 
has a stress ratio of — =2, and a" and 

1x1000 ~~” L * 
from the chart, a sag of -156x 1000=156ft. The 
figures for constructing the chart are given in 
Table IV. 
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SUMMER MEETING. 
No. IL. (conclusion).* 


AFTER the Shannon power station had been 
inspected some of the members of the party visited 
the intake and weir, described in our issue of May 3rd, 
1929, and illustrated in Figs. 7 and 8 on page 660. 
Subsequently all the members returned to Dublin, 
where they arrived at 10 p.m. On the following 
morning, Thursday, June 5th, there were alternative 
visits (a) to A. Guinness, Sons and Co.’s brewery, where 
luncheon was served; (6) to the new Fleet-street 
distribution sub-station in Dublin; and (c) the power 
sub-station at Inchicore, which feeds the Dublin 
distribution station at 38kV. The visit to the brewery 
proved most attractive, and only a relatively small 
number of the members visited the sub-stations. 


FLEET-STREET TRANSFORMER STATION. 


The Fleet-street station—see Fig. 4—has three 
three-phase outdoor 12,000-kVA B.T.H. transformers, 
which form a link between the Shannon 38-kV system 
and the 5000-volt system originally fed from the 
steam generating station at Pigeon House Fort, which 
is still being held in reserve as a standby station. In 
the Inchicore station, shown in Fig. 9 on page 660. 
the pressure is reduced from 110 kV to 38 kV. The 
three 12,000-kW transformers at Fleet-street, Dublin, 
are fitted with high-pressure air jet cooling equip- 
ment to enable them to cope with 25 per cent. over- 
load and as it was specified that they should be capable 
of supplying power in either direction it was necessary 
to design them for a large variation in transformation 
ratio, t.e., 25-7 per cent. in terminal pressure on the 
high-voltage side. Under normal conditions the 


variation is obtained in suitable steps automatically, 
but if desired the regulation may be secured by hand, 
| the transformers being designed for tap changing 
: , | under load in accordance with the B.T.H. system.t 
whence, and by the resulting graph—Fig. 6—the 

length of wire in span ratio at a tension of 8800 lb. 

and a load of 1-8 lb. per foot is found to be 1-03592. 


* No. I. appeared June 6th. 
t See Tue Encrverr, August 9th, 1929. 





There are two large three-phase tapping switches 
adjacent to the windings inside the main transformer 
tank and two three-phase sets of contactors in a tank 
on the side of the main transformer, and the circuits 
are so arranged that once a tap changing operation 
has been initiated the cycle cannot be interrupted 
by any further movement of the control switch. or 
voltage relay. 

The task of transporting these transformers from 
Rugby to their destination appears to have called 
for special consideration, and in order to keep the 
overall dimensions of the transformers as small as 
possible detachable radiators were provided. More- 
over, in order that the 40-ton crocodile trucks belong- 
ing to the railway companies might be used, the top 
of each transformer was designed to the exact shape 
of the railway gauge and the undercarriage of each 
unit was made detachable. For the purpose of trans- 
port the high and low-voltage terminals were also 
removed and temporary cover plates were fitted to 
the tanks, and when two eyebolts 3in. high had been 
withdrawn the tops of the transformers when mounted 
on the railway trucks exactly fitted the loading gauge. 
The radiators, air jet cooling equipment, blowers, 
contactor tank, and control equipment were sent to 
Dublin separately, but the main transformer tanks 
were dispatched filled with oil and with all the 
internal equipment in position. The three trans- 
formers with the equipment to be mounted on them 
and oil to complete the first fill formed a train of 
nineteen wagons, which left the Rugby works for 
Sandon Dock, Liverpool, from which they were taken 
on a floating crane to the Nelson Dock, where they 
were loaded on to the British and Irish Steam Packet 
Company’s steamship “‘ Lady Meath.” From North- 
wall Quay, Dublin, the transformers had to be 
delivered to the Fleet-street sub-station by road, 
and the only vehicle in Ireland capable of carrying the 
load was requisitioned for the duty. Among other 
difficulties met with in the transport of these trans- 
formers was that of turning the vehicle from the 
narrow road approach to the sub-station. Neverthe- 
less, the transformers were safely placed in position 
and are now supplying the Dublin network. The 
view of the transformers erected on site shows the 
building containing the switchgear in the background. 
The switchgear for the control of the incoming 38-kV 
supply and that on the 5000-volt secondary side was 
supplied by the Metropolitan-Vickers Electrical 
Company, of Manchester. 

The incoming high-tension supply, carried by three 
lines from the Inchicore transformer station, is con- 
nected at the Fleet-street distribution station to the 
high-tension side of the transformers. The low- 
tension side of the transformers is connected to bus- 
bars which feed six 800-ampére feeders to the dis- 
tributing section of the station and three other out- 
going feeders of 400-ampére capacity. The switch- 
gear on the 38,000-volt side consists of three circuit 
breaker and isolating switch equipments interposed 
between the incoming lines and the primary 
connections of the step-down transformers. Each 
equipment comprises a 600-ampére Metrovick type 
K5 circuit breaker and two hand-wheel operated 
isolating switches suitably interlocked. The switch- 
gear on the 5000-volt side comprises three circuit 
breaker and isolating switch equipments interposed 
between the transformers and the 5000-volt bus-bars, 
two sectioning equipments, nine outgoing feeder 
equipments, one house service feeder equipment, and 
two equipments for future reactor and feeder con- 
nections. The equipments are in moulded stone 
structures. The circuit breakers are Metrovick type K 
triple-pole units, designed for remote operation. The 
transformers and bus-sectioning equipments are of 
1800 ampéres capacity and the feeder equipments 
six of 800 ampéres and three of 400 ampéres capacity. 

All the circuit breakers are arranged for remote 
electrical operation from a control board which incor- 
porates a mimic diagram of the connections. The 
isolating switches are arranged for manual operation, 
but are fitted with auxiliary contacts for working in 
conjunction with the mimic diagram. In addition 
to the various meters, instruments and indicating 
devices, the control board carries inverse time-limit 
overload relays with definite adjustable minimum 
setting for protection of both the 38,000-volt and the 
5000-volt lines. It is also equipped with synchronizing 
gear for the interconnection of the City and Shannon 
supplies. The control board equipment is mounted 
on black enamelled sheet steel panels with the mimic 
diagram on white enamelled sheet steel panels at the 
top. The installation also includes a slate panel 
switchboard for the low-tension alternating-current 
and direct-current circuits and two motor generator 
sets for charging a chloride battery which supplies 
power for the operating circuits and for standby 
station lighting. In the distributing section of the 
Fleet-street station, which was part of the old system, 
considerable extensions and replacements have been 
made. The new switchgear is of the duplicate bus-bar 
metal-clad type throughout. It comprises equip- 
ments for the control of the six incoming feeders from 
the transformer section of the station, three 1800- 
ampére bus-bar sectioning equipments, and twenty- 
three 400-ampére outgoing feeder equipments, the 
latter replacing an old feeder board of sheet steel 
cubicles. The Milltown transformer station is a new 
station connecting the Dublin suburban distribution , 
system with the Shannon power supply, but it did 
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The Inchicore sub-station, which is on the outskirts 
of the city and which, as we have said, feeds the Fleet- 
street sub-station, is supplied with three-phase current 
at a pressure of 110,000 kV by means of a double set 
of lines, and, as will be gathered from Fig. 9, it is of 
the outdoor type, but a control house to be seen in 
the picture has been provided for apparatus such as 
instruments, &c., that could not be erected in the open. 

Coming now to Guinness’ brewery, the property is 
situated on three principal levels. The “ upper 
level,” which is about 60ft. above the quay on the 
banks of the Liffey, includes the two breweries, 
fermenting rooms, vat houses, stables, and the hop 


within the scope of the Institution’s pro- 


The lower level boiler-house contains four 30ft. by 
7ft. 6in. and two 30ft. by 8ft. 6in. Lancashire multi- 
tubular boilers with Babcock coal-handling plant, 
Weir feed pumps and Lea water recorders. A brick- 
lined steel chimney is also provided for this boiler- 
house. Immediately adjoining the upper boiler- 
house is the electric generating station, which is 
shown in Fig. 5. In this station there are two 500-kW 
and one 250-kW high-pressure turbines and one 
120-kW low-pressure turbine, all of the Parsons type. 
There are also two 120-kW generators directly coupled 
to high-pressure two-crank compound engines. The 
dynamos generate at a pressure of 420 volts and 
supply their current to a 420-volt three-wire system 
which is balanced by two 60-kW balancers. The low- 
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and malt On the * middle level ”’ there is a 
malt house capable of producing about 120,000 barrels 
of malt, or about one-sixteenth of the total require- 
ments, the grains department, a vat house and other 
buildings; whilst on the “lower level’”’ there are 
cooperage shops, cask washing sheds, racking and 
filling stores, and platforms for the dispatch of the 
stout by drays, motor lorries, boats and railway. All 
the Irish railway systems are connected with the 
brewery, and from a large wharf a fleet of steam and 
petrol barges conveys the stout down the Liffey to 
the company’s cross-Channel steamers or to the 
vessels of the various lines sailing from Dublin. The 
three levels of the brewery are all connected by a 
narrow-gauge railway, and the ascent from the middle 
to the upper level is made through a tunnel con- 
structed on the corkscrew principle, as in the case of 
the St. Gothard Railway. The gradient in the brewery 
is 1 in 39 with a rise of 25ft., and two circles are 
traversed without going beyond the area occupied by 
the company. All repairs to machinery are executed 
by the company’s own workmen, who also manufac- 
ture many vessels and appliances in daily use. Within 
the brewery there is a large printing department, in 
which the bottle labels are printed and other general 
printing work is carried out. The brewing plant is of 
the latest type. There are thirty-three mash tuns, 
known in Ireland as kieves, having a total capacity 
of 525 tons of malt. The nineteen coppers in which 
the wort—sweet liquor obtained by the mashing 
process—-and hops are boiled together have a total 
capacity of 380,000 gallons. From these coppers the 
hops and wort are run out together into the “ hop 
backs,” vessels fitted with a straining floor which 
retains the hops but allows the liquor to flow off. 
Having passed through the coolers and refrigerators, 
the hopped wort goes into the fermenting tuns. In 
the new fermenting house there are sixteen of these 
vessels with a total capacity of 840,960 gallons. 
Thence the wort is pumped to open vessels known 
as ‘‘skimmers,’’ where the yeast added in the fer- 
menting process is removed. Finally the stout is 
pumped into huge storage vats which have a total 
capacity of 14,000,000 gallons. The upper level 
boiler-house contains twelve multitubular Lancashire 
boilers, each capable of evaporating 10,000 lb. of 
water per hour at a pressure of 160 lb. per square inch. 
The boilers are fitted with mechanical stokers and 
induced draught and a common overhead flue under 
the roof of the boiler-house discharges into a steel 
brick-lined chimney 162ft. high. A Babcock coal- 
handling plant distributes the coal to the bunkers over 
each boiler. The feed water, which is dealt with by 
three Weir feed pumps, each having a capacity of 
100,000 lb. per hour, is treated by two Weir de- 
aerators, each having a capacity of 80,000 lb. per 
hour. For the measurement of the water two Lea 
recorders have been provided. The waste heat in 


stores. 


return greasy trap water is taken up in heat inter- 
changers by the feed water, whilst the cooled greasy 
water is passed on to the hydraulic plant make-up 
water tank. 





pressure turbine is supplied with steam at a pressure 
of from 10 lb. to 12 lb. per square inch and operates 
from the surplus low-pressure steam and exhausts 
into a surface condenser. In the brewery no fewer 
than 400 motors of various sizes and with an aggre- 
gate capacity of 2300 horse-power are in use. The 
feeders from the power station run to suitable centres 
and the current is distributed to various sections, 
electricity meters being provided on each sub-section. 

An automatic telephone exchange supplied by the 
Automatic Telephone Manufacturing Company, of 
Liverpool, and providing for 400 lines, is in use for 
private intercommunication, whilst the usual Post 
Office telephone facilities are provided by a separate 
switchboard and instruments. 

At 2.30 p.m. on Thursday, June 5th, the party left 


were not visited. The history of the firm dates back 
to the year 1858, when the shipbuilding works of 
Robert Hickson and Co. were acquired by Mr. 
Edward J. Harland, who subsequently became Sir 
Edward J. Harland, and who was originally manager 
of Hickson’s works. In 1861 Mr. G. W. Wolff became 
a partner, and from that time the firm has been known 
as Harland and Wolff. Mr. W. H. Wilson and Mr. 
W. J. Pirrie, afterwards Viscount Pirrie, pupils of the 
original firms, became partners in 1874, and on the 
death of Sir William Harland in 1895 Lord Pirrie 
became chairman, a position which he occupied until 
his death in 1924. Viscountess Pirrie is now president 
of the company, and the present chairman is the 
Right Hon. Lord Kylsant, who for many years was 
closely associated in business with the late Viscount 
Pirrie. 

When Sir Edward Harland started on his own 
account in 1858 the yard at the Queen's Island covered 
an area of 3} acres, and was confined to the building 
of hulls, any machinery required being imported from 
the Clyde or elsewhere. Later, however, the manu- 
facture of machinery was taken in hand, and the firm 
progressed and extended and at the present time the 
shipyards and engine works at Belfast cover an area 
of 220 acres, and in busy times have given employ- 
ment to no fewer than 20,000 men. As is well known, 
since its foundation the company has been identified 
with all the more important developments in ship- 
building and marine engineering. In the ‘seventies 
the company was responsible for the introduction of 
‘midship passenger in the first 
‘** Oceanic,” the pioneer vessel of the White Star Line 
in the Atlantic trade. Since then it 
ciated with the gradual increase in the size of steamers. 
The firm was amongst the earliest advocates of twin 
screws and the combination arrangement of triple 
screws. Reciprocating engines exhausting into a low- 
pressure turbine were first introduced by the com- 
pany in the White Star Canadian liner * Laurentic,”’ 
and later in the “*‘ Olympic.” “* Britannic,” and other 
Other developments in turbines and internal 
combustion engines must be placed to the firm's 
credit, the most notable recent achievements having 
been connected with the development of the Harland- 
B. & W. Diesel engine, both on the single and double- 
acting principles. The company was one of the first 
to build motor cargo ships on an extensive scale, and 
at the present time it is leading the way in the pro 
duction of large passenger liners propelled by double- 
acting Diesel engines. The Royal Mail M.V.s 
‘“* Asturias ” and “ Alcantara,’ of 22,220 gross tons, 
and the Union-Castle M.V. “* Carnarvon Castle,” of 
20,000 tons, which are propelled by Harland-B. & W. 
double-acting engines, may be said to represent the 
very latest developments in marine engineering and 
naval architecture. 

For twenty years the firm has headed the list of 
shipbuilders in the amount of tonnage launched. The 
firm also claims to hold the blue riband for the largest 
tonnage output of any one firm in any year from one 
yard, the record having been attained in 1914 with 
156,000 tons at Belfast, where there were eight 
berths, which have since been increased to fourteen. 
Including the vessels launched from the company’s 


accommodation 


has been asso- 


V essels. 
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Dublin by special train for Belfast, where in the even- 
ing the members were entertained at dinner at the 
Grand Central Hotel by the Irish branches of electrical 
manufacturing companies. Subsequently there was a 
dance. On the following morning, Friday, June 6th, 
the party proceeded by motor coach to Queen’s 
Bridge, and after a tour of the harbour on the steam- 
ship “‘ Musgrave,” the party divided into two groups, 
one for visits to the Belfast power station and to 
Harland and Wolff's shipyard, whilst the other group 


remained on board the steamer, and after a trip down | 
Those 


Belfast Lough returned to Queen’s Bridge. 
who visited Harland and Wolff's shipyard found a very 
appreciable amount of shipbuilding work in hand, 
although with the short time at disposal it was quite 
impossible to inspect all the departments. The 
engine works, for example, which would no doubt 
have proved of great interest to many of the members, 








PLANT AT GUINNESS’ BREWERY 


Govan yard, the total output in that year was 182,759 
tons, whilst the machinery represented 149,590 I.H.P. 
While the firm’s main interests are centred in the ship- 
building and engineering works at Belfast, its rami- 
fications have been gradually extended and, as is 
well known, it has well-equipped shipyards at Govan 
and Greenock, engineering works and foundries at 
| Glasgow, and ship-repairing and engineering works at 
London, Liverpool and Southampton. At Belfast 
there are fourteen berths, designed to take vessels 
up to 1000ft., and the capacity of the works may be 
taken as 200,000 gross tons and 200,000 I.H.P. per 
annum. 

Prior to the visit to Harland and Wolff's ship- 
yard, some of the members inspected the electric 
power station of the Belfast Corporation in Musgrave 
Channel-road, see Figs. 6,9 and 10. The harbour power 
| station, which is the Corporation’s main generating 
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station, is situated on the peninsula between Victoria 
Channel and the Musgrave Channel, a site that permits 
of development to two or three hundred thousand 
kilowatts. At present there are eight boilers, each 
capable of evaporating 50,000 Ib. of steam per hour 
at a pressure of 240 lb. per square inch, the steam 
temperature being 700 deg. Fah. There are five turbo- 
alternators, two B.T.H. machines, each capable of 
developing 6000 kilowatts, and three Metropolitan- 
Vickers machines, two rated at 15,000 kilowatts and 
one at 18,750 kilowatts. 

We shall not attempt to deal here with all the tech- 


nical details of the station; it must suffice to call 
attention to one or two points of interest. In con- 
nection with the circulating water system. con- 


iderable trouble has been experienced with mussels 
growth. All the water for condensing purposes is drawn 
from the Musgrave Channel, vid two underground 
conduits, and after passing through the condensers is 
discharged further up in the Channel by two similar 
Owing to the increasing demand on the 
circulating water system, to enable one 


duets. 


and also 


transmission capacity of the cables from the harbour 
station to the city, the East Bridge-street station will 
have to be put into operation during the next two 
winters to meet the peak load. A scheme for the 
addition of further steam generating plant at the 
harbour power station is, however, being considered, 
and two boiler units, each with a maximum capacity 
of 150,000 lb. per hour, are proposed for the first 
section of a new boiler-house. 

The primary distribution is at present carried out at 
6600 volts, but in the near future it will be necessary 
to step up to 33,000 volts. A scheme for the change 
is now being prepared and will possibly involve a 
harbour crossing with steel towers and an overhead 
bus line partly round the city on the north side. For 
traction and general supply there are thirteen rotary 
converter sub-stations, including three fully auto- 
matic stations and two semi-automatic stations. 
There are also forty-six static transformer sub- 
stations, some of which are on consumers’ premises. 
A considerable amount has been done in the way of 


changing the direct-current distribution over to 
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conduit to be pumped dry for examination and, if 
necessary, cleaning, a new discharge conduit 
being cut. When this discharge conduit 
pleted, all discharge water will enter the Victoria 
Channel, and the system is so arranged that the two 
present waterways—the inlet and the outlet—will 
both act as inlets, and either of these inlets will be 
capable of being shut off and pwnped dry for examina- 
tion and cleaning. As we have said, considerable 
trouble has been experienced with mussel growth in 
the inlet channel, and a method of killing the mussels 
in the early stage of their existence has been adopted 
Means. have been provided for changing the inlet 
channel into the outlet channel, and vice versd. 
During the night the water from the running plant is 
re-circulated until it attains a fairly high temperature, 
and arrangements are made whereby the hot water is 
passed slowly down the inlet duct and the temperature 
of the water is maintained at over 115 deg. for about 
1} hours. This method of dealing with the trouble 
has proved fairly effective, so far as killing the mussels 
is concerned, but mechanical arrangements have had 
to be provided to clear the bottom of the culverts of 
silt, weed and a certain residue of mussels. The 
present inlet for the circulating water has a Brackett’s 
dise screen of sufficient size to pass 4,000,000 gallons 
of water per hour at normal low-tide level, and in the 
main channel at the circulating pump chamber there 
is @ secondary wire screen. Very little trouble is 
experienced in the way of leaky tubes, as a Dionie 
water tester is fitted in the condensate line from each 
turbine, and any condensate leakage is immediately 
recorded. Immediately leakage is observed in any 
condenser, wet sawdust is thrown into the suction of 
the circulating pump supplying that condenser, and 
that generally stops the leak until it is possible to put 
the plant out of commission. 

On the left side of the control room—Fig. 11, page 
660—there are nine feeder panels, each controlling 
two feeders, whilst opposite the entrance door there 
are generator and reactance control panels with field 
regulators and electric ocieguagine to the control room 
and boiler-house in front of them, The panel to the 
extreme right of the generator section has a system of 
signalling for the use of the operating staff, and also 
a distance steam pressure meter which gives a con- 
tinuous reading of the range pressure in the boiler- 
house, and to the right of this panel there is a synchro- 
nising swing panel and aloud speaker equipment. The 
extra high-tension switchgear is situated on the same 
floor as the control room, the older section of the 
switchgear being of the Metropolitan-Vickers cell type, 
whilst the more recent section is armour-clad gear 
manufactured by A. Reyrolle and Co., Ltd. The re- 
actances used on the bus-bar system are placed on the 
floor beneath the switch house. Before the harbour 
station was put into operation the East Bridge- 
street station was the primary generating station, 
and while a proportion of its generating plant has now 
been scrapped, it still contains about 9000 kW of 
effective plant. Owing to the limitations of steam 
generation at the harbour station and to the limited 
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alternating-current distribution in the supply area, 
and a number of kiosk sub-stations have been erected. 
The following table shows the development in the 
units sold annually per head of population for private 
PUr poses 


Units sold Units old 
Year ending annually per Year ending annually per 
March 31st head of March 3 ist. head of 


population population. 


1921 53 1926 77 
1922 43 1927 77 
1923 48 1928 103 
1924 61 1929 109 
1925 66 1930 127 


The next table gives the main undertaking results 
for the last eight years : 


Davidson with one small workshop and half-a-dozen 
men, the firm has made great progress during the past 
fifty years, as is evidenced by the modern and well 
equipped shops which have replaced the older build- 
ings, of which only a small portion now remains. In 
the genera! reconstruction of the works the greater 
part of which bas been carried out during the past four 
years, special attention has been paid to the relative 
positions of the various departments so as to facilitate 
the correct sequence in the process of manufacture 
and to reduce as far as possible the internal transport 
of work in process. While the manufacture of 
“* Sirocco ” multi-blade fans constitutes an important 
part of the firm’s business, the name “‘ Sirocco ™ 
also closely identified with machines used in the pre- 
paration of tea on the tea estates of the East, viz., in 
India, Ceylon and Java, and the construction of these 
machines is another important branch of the firm’s 
business. 

The works are electrified throughout, but steam is 
used for the operation of steam hammers and for 
heating and test purposes. The electricity supply, 
which is taken from the Belfast Corporation’s system, 
is delivered to the private sub-station in the firm’s 
works in the form of three-phase current at a pressure 
of 6600 volts, and in the sub-station it is transformed 
by means of a 500-kW rotary converter into direct 
current at a pressure of 440 volts for the operation 
of all the works motors. An additional direct-current 
supply from the Corporation’s mains is also available, 
so that although the rotary converter takes the 
heavy day load, the supply can be changed over to 
the direct-current feeders when the workpeople leave, 
and it is also available for power and lighting during 
periods of overtime, when the rotary converter may 
be put out of action. 

The works contain no fewer than 170 motors with 
an aggregate capacity of 1700 horse-power ranging 
from 105 horse-power machines to the tiny motors 
used for the office dictaphones, One of the principal 
applications of the electric drive is in connection with 
the supply of compressed air, for which purpose there 
are two compressors, one driven by an 105 horse-power 
motor and the other by a 58 horse-power motor. 
Another important application of electricity in the 
works is that of operating twenty-three electric cranes 
ranging from 10 tons capacity downwards. While 
group driving is employed for the operation of the 
smaller machines, there are a good many examples in 
the works of machine tools driven by independent 
motors. Several electric welding equipments are in 
use. 

There is also a testing set for the testing of elec- 
trically-driven fans, the direct current motors for which 
have widely varying voltages, while the alternating 
current machines are of the single, two, and three- 
phase types with an extensive range of frequency and 
voltage. The motor generator set used for this 
purpose gives a direct-current supply at a pressure 
ranging from zero to 600 volts, and an alternating- 
current supply at various voltages and in the form ot 
single, two, or three-phase current at various fre 
quencies. At present the works give employment to 
about 700 hands. 

Following the tour of the works, the visitors were 
conducted to the experimental department, where an 
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Pounds coal Thermal 
Year ended Works cost per unit efficiency Units Units Net Load 
March 3lst per unit sold generated. per unit generated. sold. profit factor. 
generated. 
Pence Per cent £ Per cent. 
1923 1-31 3-44 10-0 38,132,457 31,644,322 25,848 24-7 
1924 1-03 2-62 12-20 45,102,317 37,601,272 69,493 24-77 
1925 0-85 2-01 15-40 47,699,610 40,207,560 64,961 25-33 
1926 0-76 1-82 16-80 54,219,540 45,086,797 62,402 23-36 
1927 0-98 1 -96* 16-00 54,458,010 44,755,828 46,422 25-79 
1928 0-63 1-82 16-75 67,515,410 56,212,857 79,420 25-45 
1929 0-59 1-7 17-21 70,357,700 69,383,301 60,218 26°33 
1930 0-55 1-78 17-43 80,809,500 68,470,739 - 25-70 
* Coal strike. 


Incidentally, we should mention here that the 
Northern Government has recently appointed an 
expert, Mr. J. M. Kennedy, of London, to report on 
the whole aspect of the electrical development in 
Northern Ireland. The interim report of this expert, | 
published by H.M. Stationery Office under the title 
of “Electricity Development Scheme for South- | 
Eastern Area,” has been favourably received, and it is | 
hoped that at an early date a start will be made on | 
this scheme, which will be the forerunner of a Northern 
Ireland “ grid.” 

On the afternoon of Friday, June 6th, the last day 
of the meeting, three alternative programmes were 
arranged. One of the visits was to the York-street 
Mills, where the members inspected the power-house, 
spinning, weaving, finishing, and manufacturing 
departments. Another visit was to the Sirocco Engi- 
neering Works of Davidson and Co., Ltd.; whilst 
the third alternative item on the programme was a 
motor coach excursion through Antrim and Bally- 
mena to Glengariff, returning by the coast road. 
From an engineering point of view the visit to the 
Sirocco Works was, of course, the most important, 
but owing to the strenuous work of the morning 
many of the party selected the motor coach excursion. 
Davidson and Co., Ltd., are, of course, the makers of 
the Sirocco fan. Started by the late Sir Samuel C. 





interesting demonstration was given with a test model 
of the Davidson patented flue dust collector. Hitherto 
it has been the general practice to carry out tests of 
flue dust collection with air at normal atmospheric 
temperature, and while the results of such tests have 
been satisfactory and reliable, Davidson and Co., Ltd., 
have come to the conclusion that it is desirable to 
reproduce more closely actual boiler flue conditions, 
and have therefore evolved @ new test plant for the 
purpose. In this plant -the air is drawn by a fan 
through a gas-fired heater comprising fourteen 
elements, in which it mixes with the products of com- 
bustion of the burners and is raised to the degree of 
temperature required. According to the number of 
elements in action the temperature of the gases dis 
charged by the fan can be readily controlled and, it 
necessary, temperatures up to 600 deg. Fah. can be 
obtained. Fitted to the upper side of the duct lead 
ing from the fan discharge to the collector is a dust 
hopper, from which the dust is admitted into the duct 
through a rotary valve. Not only is the dust itself 
heated prior to admission, but by filling the hopper 
with a given quantity and controlling the rate of 
admission into the duct, any degree of dust concen 
tration can be secured in the gases passing into the 
collector. : 
In the plant, therefore, not only can the tempera- 
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ture of the gases be regulated according to require- 
ments, but by adjusting the degree of dust concen- 
tration and the velocity of the gases, any conditions 
of a particular boiler plant can be reproduced, whether 
it be working under a light load with low dust con- 
centration or under soot blowing conditions when the 
concentration is very heavy. The efficiency of the 
collector with any particular sample of dust can be 
determined, as the amount of dust in suspension in 
front of and behind the collector are definitely known. 
rhe visit to the experimental department provided 
ample evidence that Davidson and Co., Ltd., are 
studying the chimney dust problem very closely, 
and are carrying out elaborate research in this class 
of work. 








Oil Engine Driven Generating 
Plant at the Hennigsdorf Peak 
Load Station. 

No. I. 


IN our issue of April 18th last we gave a short account 
of the installation of two 12,000 B.H.P. M.A.N. two-stroke 
double-acting oil engines, which have now been in opera- 
tion for some time at the Hennigsdorf 15,000-kW peak 
load station of the Markischen Elektrizitétswerke A.G., of 
Berlin. This power station is one of several which are to 
be visited by the engineers attending the forthcoming 
World Power Conference in Berlin, and we are able to give 
our readers some fuller particulars of the lay-out of the 
plant and its use, and also some official test figures which 
were obtained on the occasion of some independent tests 
carried out about a year ago. 

The particulars which follow have been placed at our 
disposal by John Le Boutillier, Ltd., of London, the 
British representatives of the M.A.N. Company, and they 
have been specially prepared by Ministerialrat W. Laudahn, 
who was himself appointed to carry out independent tests, 
and who is the chairman of one of the principal sections of 
the World Power Conference. In the present article we 
propose to deal principally with the development of the 
high-powered oil engine in Germany, and to describe the 
main features of the Hennigsdorf plant. In a second 
article the trial results will be given. 


In spite of its high thermal efficiency, the large heavy 
oil engine, at least in Mid-European countries, cannot 
economically compete with steam plant for bare load 
power generation, largely on account of the unfavourable 
price of oil fuel compared with that of coal. As a peak- 
load unit, however, even with a daily working time of 
from one to two hours, it is capable of improving to a 
considerable extent the load factor of a steam station. 
Its instant readiness for load enables it to cope with sudden 
demands in a way which compares very favourably with 
steam stations, which, of necessity, must always operate 
under less economical conditions on account of the time 
and fuel required for getting under steam and for shutting 
down the plant. 

In view of the heavy peak loads which are now usual in 
large distributing systems, only oil engines of large output 
with smal! weight and of compact design, taking up small 
space, are suited for peak load service. The double- 
acting two-stroke engine has unquestionably in recent 
years shown its suitability for high powers with reliable 
operation, and for very large engines this system is 
one of the principal to be taken into account. A further 











Fics. 2 AND 3—FRONT AND BACK VIEWS OF 12,000 B.H.P. 


increase in the power developed in the unit cylinder was 
made possible by adopting still higher running speeds, 
which brought along with them marked reductions in 
weight per unit output. In both of these directions of 
advance the newer designs of heavy oil engines show a 
noteworthy improvement compared with the design of 
the 15,000 B.H.P. engine installed four years ago in the 


| Neuhof power station at Hamburg, a description of which 





was given in THe Encinerer of June 25th, 1926. In 
connection with that particular plant, it may be men- 
tioned, however, that though in the course of more than 
three years’ service, during which the generating set has, 
on an average, only run for about two hours each day, 
and has never run at full load for more than an hour, its 
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which Ministerialrat W. Laudahn and Dr.-Ing. Walter 
Pflaum were appointed independent engineers. 
GENERAL ARRANGEMENT OF THE STATION. 


Until ‘the recent extension—shown in Fig. 1—the 


Hennigsdorf power station was used only as a step-down 
transformer station. 


It receives its bulk supply from the 


Fuel Lub.dil 








Inlet Air 


Water Pumps 


Air Compressor 


Cooli 


. 


Lub. Oi! Renovations” ~~ 


Tue Exorweee 


Fic. 1--NEW INSTALLATION AT THE 


use has greatly improved the load factor of the power 
station. For the year 1928 the load factor of the Neuhof 
station was 17-5 per cent., whereas that for the whole of 
the Hamburg stations was of the order of 5-75 per cent. 
Similar figures for the year 1929 were 10-6 per cent. and 
7-35 per cent. respectively. 

The two new airless-injection double-acting generating 
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HENNIGSDORF PEAK LOAD STATION 


100,000-volt high-tension lines of the network, which is 
served by the Finkenheerd super-power station near 
Frankfort-on-the-Oder, and the Trattendorf power station, 
to the south-east of Berlin. Two sets of main transformers 
take current from the 100,000-volt lines and supply dis- 
tribution circuits at 5000 and 10,000 volts respectively. 
The new installation o oil engine-driven generator set 








sets in the Hennigsdorf power station of the Markischen 
Elektrizitatswerke A.G. were built at the Augsburg 
works of the M.A.N. Company, and they drive two 
7500 kW Siemens-Schuckert alternators. The installation 
underwent its official trials in the middle of August, 1928, 
but shortly before Christmas in 1929 it was decided by the 
builders and owners to carry out additional trials, for 


AIRLESS - INJECTION, DOUBLE-ACTING OIL ENGINE 


| which we are describing has the following duties. It is 

designed to deal with the peak loads in the system imme- 

diately around Hennigsdorf, to act as reserve plant in case 

| of the failure of other generating plant, while synchronous 

| generators are also employed as phase regulators for the 
improvement of the power factor. 

The last-named use is made possible by the provision of 
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specially designed high-power, oil-operated friction 
couplings, placed between the engines and the generators. 
To these couplings we shall refer later. 

The following is the general routine of daily service. 
In the morning hours, as soon as the early peak load 
comes on, the oil engines and generators are started up 
and serve to cover the peak load period and to relieve the 
load on the steam plant in the base station, as well as 
that on the district supply lines. As soon as the peak 
period has passed, however, the oil engines are shut down, 
and by releasing the friction couplings they are separated 
from the generator units. During practically the whole of 
the day the two generators run in parallel with the aiter- 
nator in the base station, and serve as phase regulators. 
Towards evening, when the peak load again comes on, the 





Fic. 4-—-MAIN CONTROL BOARD FOR 


oil engines are once more started up, and coupled to the 
alternators, and they then continue to run until the station 
shuts down for the night. For these duties the oil engines 
are particularly suitable, since they can be started imme- 
diately and the attendant can wait until the actual load 
comes on before putting them into operation, whereas 
with steam plant it is necessary to warm up and keep the 
plant under steam ready for the peak period. 


Tae Lay-out or THe Power STATION. 


The drawing we reproduce in Fig. 1 illustrates the 
general lay-out of the new installation. The two oil engines 
driving the alternators each have a designed output of 
12,000 B.H.P., the three-phase alternators being arranged 
for an output of 11,000 kVA each and 8250 kW with cos ¢ 

0-75. When the power necessary for the motor-driven 
turbo-blowers for scavenge air, the circulating water pumps 
for the cooling circuits, and the lubricating oil pumps 
are taken into account, there remains a net output of 7500 
kW for each of the sets. Behind the main engine-room 
and generator units—views of which we give in Figs. 2 








FiG. 6-—-FRICTION COUPLING AND OPERATING 
CYLINDER 


and 3—there is an auxiliary machinery room—see 
Fig. 5—while on the other side the main switchboard 
room and gallery are arranged. In the design of the 
buildings, which, it may be stated, are constructed of 
reinforced concrete, it has been sought to provide, as far 
as possible, unobstructed space for the service of the 


engines, and their attendants, bearing in mind that cases | 


may possibly oceur in which the engines might suddenly 
be required at a time when the building was unlighted and 
in total darkness. For that reason all steps, entrances to 
basements and raised platforms have been dispensed with. 
The entrance to the basement in which the lubricating oil 
cooling and renovating plant, and also the pipe connections, 
are accommodated is arranged in one of the corners of the 
main engine-room, so that the attendant has unobstructed 
access to the controls and the generator sets themselves. 
In specifying the conditions under which the plant had 
to be operated, the owners made it conditional that a single 
attendant should be able to start the plant unaided in 
the short time of 3 min., while another attendant managed 
the switchboard controls. 





GENERATOR 


In order to meet these conditions it was decided to 
arrange the most important measuring instruments and 
controls on a centrally-placed board, which is situated 
between the two units at the end of the engine-room 
furthest from the generators. The appearance of this 
control board is clearly indicated in Fig. 4. On the centre 
panel there are three hand wheels, the two large wheels 
each serving to operate the compressed air starting 
arrangements for its own engine, while the centre wheel 
actuates an automatic compressed-air operated device 
for putting both engines into operation at the same time. 
Above these hand wheels are arranged the necessary 
pressure gauges and thermometers for each set. The 


electrical control instruments are grouped on the two side 
panels. 


Simple control wheels are also provided for the 


lubricating oil pumps, is only some 8-5 per cent. of the 
total output. The lubricating oil system is worked at a 
pressure of from 1 to 14 atmospheres, while for the 
cylinders mechanically-operated lubrication of the Bosch 
type is employed. 

The principal particulars of the Siemens-Schuckert- 
werke alternators are as follows :—Type P.F.L. 629/40-214, 
pressure with star connections, 10,500 volts or 5250 volts ; 
eurrent, 605 ampéres or 1210 ampéres; continuous 
output with cos g, 0-75, 11,000 kVA; designed speed, 
214 r.p.m. at 50 cycles ; with an allowable speed increase 
of 20 per cent.; excitation E.M.F., 220 volts; excitation 
current, 320 to 380 ampéres. In Fig. 5 we reproduce a 
view in the auxiliary room. One of the turbo-blower units 
is shown in the background. These blowers were supplied 
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friction clutches, which are actuated hydraulically from 
the compressed air system. A tachometer is placed near 
the fuel pumps at the front of the engine. 

The air starting valves are arranged at the forward end 
of the crank shaft, and starting air is automatically 
supplied to the undersides of only cylinders numbers 
6 to 10. When the engine makes about 40 revolutions 
per minute ignition begins and the starting air can be 
shut off. 

The exciters for the alternators are, during the starting 
period, supplied with current from a battery of accumu- 
lators which also serves to operate the oil switches. With 
the opening of the air starting valve the battery is con- 
nected to the exciter system. As soon as the E.M.F. of 
the exciter reaches 110 volts the battery is automatically 
eut out and the same takes place as soon as the starting air 
is shut off. This arrangement for supplying the exciters 
with outside current also enables the motors driving the 
seavenge air blowers to be started and rapidly brought 
up to speed even if no house current is available. Generally, 
however, house current is available, and the two turbo- 
blower sets are started up and run up to speed before the 
engines are started. As the lubricating oil pumps are 
attached to the turbo-blowers, a good supply of oil is 
always available at starting. With regard to cooling water, 
it may be noted from Fig. 1 that there is an elevated 
cooling water tank which is designed to supply both engines 
for a period of ten minutes, during which there is plenty of 
time to start up the water circulating pumps. Outside the 
main building are the fuel tanks, which have a total 
designed capacity of about 600 cubic metres, which hold 
sufficient fuel for a running period corresponding to an 
output of two million kilowatt-hours. 

A striking feature of the new installation is the com- 
parative smallness of the engines compared with the 
15,000 B.H.P. engine at Neuhof power station at Hamburg. 


Comparison of High-speed and Slow-speed Engines. 


One engine at The engine at 


Particulars. Hennigsdorf. Neuhof- 
Hamburg. 
Designed output at shaft, B.H.P. 11,700 15,000 
Designed electrical output, kW . . 7,500 10,000 
Number of working cylinders 10 9 
Cylinder bore in mm. : 600 860 
Cylinder stroke in mm. 900 1,500 
Revolutions perminute .. .. 215 94 
Length over coupling flange in m. 13-85 23-4 
tbreadthinm... .. .. 28 4-3 
Overall height shaft centre to 
valve tops he se "as. 6 5-75 About 10 
Overall height underside of bed- 
platetovalvetops .. .. .. 6.95 11-8 
Weight in metric tons . . 292 1,150 


The above table gives the principal particulars of the two 
types of motor. 

We need hardly refer in detail to the design of the new 
engine, since this type of engine was illustrated and 
described in our issue of June 28th, 1929, while in our 


article of April 18th last we outlined the principal features | cated in Fig. 1. 


of the design and gave typical consumption figures. 


Fic. 5--TURBINE BLOWER PUMPS AND AIR 


COMPRESSOR 


by the A.E.G., of Berlin, and the following are their 
principal particulars :—Power required, 550 kW each 
unit; designed speed, 2250 r.p.m.; designed output, 
1600 cubic metres of free air per minute at a delivery 
pressure of 1-165 atmospheres. To the right of Fig. 5 may 
be seen the air compressor set for starting, which comprises 
a twin-cylinder airless-injection M.A.N. four-stroke motor 
direct coupled to the air compressor. This set, which can 
be driven either by the oil engine or an electric motor, is 
designed to charge six starting-air receivers, each having a 
capacity of 1200 litres, to a pressure of 20 atmospheres. 
The two circulating water pumps are each driven by a 
68 B.H.P. electric motor, and they each have a designed 
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FIG. 7--SECTION THROUGH FRICTION COUPLING 
output of 300 cubic metres of water per hour. Reference 


may also be made to the exhaust silencers which are indi- 
Each silencer has a capacity of five times 


It | the total cylinder content, and to increase the silencing 


is of interest, however, to recall that by the use of the | effect an enclosed built-in space has been provided after 
M.A.N. reverse system of scavenging the loss of stroke | the silencer, which has a total capacity of twenty-two times 
necessitated by the scavenge ports is only 25 per cent. for | that of the cylinder volume. The combined arrangement 
the bottom side of the cylinder and 23 per cent. for the | of silencer and expansion room has, we understand, given 


top side of the cylinder. 
only 1: 1-5 and the piston speed is 6-45 m. per second, 


The bore and stroke ratio is | very satisfactory results as regards absence of noise. 


In Figs. 6 and 7 we show a view of the high-power 


which gives very little time for the port openings. The | friction coupling designed and supplied by the “ Bamag,”’ 


consumption of scavenge air is remarkably small and the | of Dessau. 


proportions of power taken by the turbo-blowers, together 


It is operated from the starting air system, 
the compressed air acting on two oil-filled cylinders which 


with the power necessary for the circulating water and the | transmit the pressure to operate the main pressure cylinder 
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shown in Fig. 6. By means of a cross lever and collar the 
horizontal motion is transmitted to the internal members 
of the elutch. The outer easing of the clutch is, as shown 
in Fig. 7, made in two halves, the driving portion being 
attached to the engine coupling and carrying the worm 
wheel of the electrically-operated turning gear. The 
casing is of the double-coned form with internal friction 
drums which are spring-controlled. The lever and link 
motion for operating the clutch is indicated in Fig. 7. 
Che clutch is designed to slip when too heavy a turning 
moment is transmitted. It also serves as a flexible medium 
so that the transmission of torsional vibrations may be 
avoided. Means are provided for adjusting the slip and 
also the lateral movement of the actuating mechanism. 
The frictional surfaces are finished by grinding and the 
whole apparatus is both statically and dynamically 
balanced, while the springs are adjusted to allow for the 
action of centrifugal force when the coupling is rotating. 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 
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THE UNEMPLOYMENT PROBLEM. 


Six,—-It is probable that when Mr. Tunville Gardner 
reads his letter in your issue of May 30th he will realise at 
once that he had misinterpreted the remarks he set out 
to criticise. Nevertheless, I beg to submit the following 
commentary. 

In the elementary example he cites, it is true to say that 
the villagers had “‘ progressed ” from a primitive industrial 
condition which involved long and arduous labour on each 
inhabitant to an industrialised condition in which the 
work had been shifted from the labourers to the machines. 
The progress is very real, as also the result, increased 
leisure ; but—and here’s the rub—the wages of leisure 
is nil. Mr. Gardner further suggests that although 
mechanical appliances displace labour their manufacture 
and maintenance involve the employment of an equal 
amount of labour. This is, manifestly, not the case, or 
industrial progress would be a stupendous deception. One 
can readily agree that a return to primitive production— 
an absurd example, of course—would result in a nightmare 
of employment—and submit that the same argument 
applies to substantiate the very point to which he takes 
exception. 

Taking Mr. Gardner's causes of unemployment seriatim, 
I would suggest the following :— 

(1) The Increase of Population.—As an increase of the 
total of human needs and demands, the satisfaction of 
which is the only purpose of industry, this factor should 
have increased employment. 

(2) The Making of Pleasure Cars and Non-remunerative 
Things.—Clearly the making of anything, whether for 
pleasure or pain, remunerative or non-remunerative, 
ill-conceived cr judicious, involves employment. 

(3) Money Spent Abroad.—Obviously, money spent 
anywhere at any time induces employment, just as the 
cessation of spending stimulates unemployment. 

(4) The Wastage of the War.—It is surely generally 
realised that the war itself was the most rapacious consumer 
industry ever had, and as such was a great stimulant of 
employment. In fact, only another war on a larger scale 
than the last could employ all the labour and plant now 
available at full capacity. So far as mechanical appliances 
are concerned, there is now sufficient power behind the 
industrial machine to maintain everybody in relative 
comfort on a short working week. But the essential 
condition for this purpose is a full week’s pay for a short 
working week ; otherwise there is not sufficient demand 
for the output of highly intensive production. At present 
industry languishes on low output because of insufficient 
demand. Demand is insufficient because potential pur- 
chasers cannot afford ; potential purchasers cannot afford 
because they are under-employed, or unemployed. They 
are unemployed because industry languishes . . . and so 
on ad infinitum. <A tangent to this circular argument 
leads to a consideration of the mechanism of the 
financial system which provides the driving power for 
industry. 

Liverpool, June 5th. 


F. H. A. 





MOTOR CARS IN SOUTH AFRICA. 


The reference in your issue of April 18th to 
has been commented on 


Str, 
‘South African Engineering ”’ 
by our office in South Africa. 

You referred in the article in question General 
Motors, South Africa, Ltd., as “a firm which appears 
resolved to secure a monopoly for the supply not only of 
motor cars to South Africa, but of commercial motor 
trucks and so on. It has already got the bulk of the motor 
car trade and is making much headway with its trucks, 
&c., thanks to its fine organisation.” 

With particular reference to the last sentence, our office 
in South Africa has supplied statistics which show that of 
all the cars registered in the Union the cars produced by 
General Motors represented in January, 1930, 28-2 per 
cent., and in February 27-3 per cent. The other per- 
centages may be of interest. They are as follows :— 
Ford, 16-land 17-3; other American cars, 45-4 and 45-4; 
British, 9-3 and 8-5; other European makes, 1-0 and 1-5. 

While we regret that the British share is not higher, I 
do not think it is quite fair to state that General Motors 
have already obtained the “ bulk of the car trade.” 

B. H. GLapstone, Secretary, 
Society of Motor Manufacturers and Traders. 
London, June 11th, 


to 





Machinery Trade with Soviet 
Russia. 
(From a Correspondent.) 


Tr is scarcely necessary to say that the Russian market 
already offers or will offer enormous possibilities of trade 
in machinery and equipment at some future period, and 
the reason for drawing attention to the subject at the 
present time may be found in the commercial treaty which 
is now being negotiated between the English Government 
and Soviet Russia. As if to impart a stimulus to the 
negotiations, a report has just been circulated from Moscow 
to the effect that the Commissariat for Foreign Trade has 
granted licences to the importing organisations to import 
English products—agricultural and textile machinery, 
&c.—of the value of £1,500,000. At the same time it is 
announced from Moscow that the Russian Trading Dele- 
gation in London has been given full power to negotiate 
further orders representing an additional sum of £2,000,000. 

As reliable information concerning the Russian market 
can only be obtained directly from Soviet sources—in so 
far as information from those sources can be considered to 
be trustworthy—it may not be inappropriate to give some 
extracts from two articles which have appeared in the 
Moscow Economic Life (Ekon. Zjisn), which is the official 
organ of the Nationab Commissariats of Foreign and 
Internal Trade, the Railways and Finance. The first 
article, which was published on March 29th and is signed 
by L. Heifetz, is entitled “‘ Our Réle in the World Market 
for Equipment,”’ and deals with German engineering work. 
The second, by I. Evavich, was printed on April 8th and is 

“English Machine Construction in the Soviet 
Market.”’ It may be of interest to refer in the first place 
to the former article in order that the criticism therein 
contained of German work may be taken into consideration 
before reading the part concerning English works. The 
extracts are as follows :- 


Tue DELIVERIES FROM GERMANY. 


Down to the present time, Mr. Heifetz states, Ger- 
many has been the largest supplier of machinery to Soviet 
Russia, orders having been placed there in considerable 
numbers as far as it was considered to be of interest to 
the Russians. Of course, the question of the reduction 
or extension of Soviet purchases in Germany depends upon 
the degree of advantage represented by the conditions of 
delivery by German industrialists ; and the monopoly of 
foreign trade gives the Russians the complete possibility 
of regulating the geographical distribution of their orders 
in full dependence on this basis factor. 

There is said to be no doubt that on a level with the 
Russian interest in imports German industry is also 
extremely interested in getting an increase in Russian 
orders. It is sufficient to point out that Soviet Russia 
already now plays in the German machinery export market 
the first part and stands in the first place among a long line 
of customers for German machinery and equipment. In 
this connection it is noted that out of the total German 
exports of machinery and equipment of the value of 
769,000,000 marks in 1926, Soviet Russia made purchases 
of 65-6 million marks ; in 1927, out of 937,000,000 marks, 
the Soviet share was 124 million marks ; and in 1928, out 
of the German total exports of machinery and equipment 
of the value of 1,113,000,000 marks, the Russian share was 
132 million marks. In 1927 it is claimed that out of the 
German increase in exports Russia alone absorbed as much 
as all the other foreign customers combined. This was 
the year in which Germany granted a credit to Russia of 
300,000,000 marks. 

The share of Russia in the export trade of Germany in 
machinery and equipment is given by the author as 
follows from the German official statistics for 1928 and 
1927 :— 


Exports to Russia in Percentage Values of the Total German 
Ezports of Various Classes of Machinery. 


1928. 1927. 

Per cent. Per cent. 

Portable steam engines 24-4 . 18-9 
Turbines .. .. .. 75-0 23-9 
Cranes 6m oe 14-5 18-9 
Turbo-generators .. .. 45-5 45-3 
Metal working machines .. 18-6 30-4 
ing machines .. - 41-5 48-5 
awe ts .. 23-2 
Electrical machines .. 30-5 34-4 


Having regard to the reported development of industries 
now proceeding in Russia, it is contended to be necessary 
greatly to increase the production of machinery in that 
country on the one hand, and on the other to place such 
orders for machinery abroad as will bring Soviet Russia 
into the first rank among the world importers of machines. 
In the allocation of these orders it is stated that the 
Russians will be guided both by the degree of normality of 
relations and the advantages offered to them by the con- 
ditions. 

Besides these material points the selection of the 
countries in which to place orders will be also determined 
by the quality of the machines. In ordering plant from 
abroad efforts are being made to apply to Soviet national 
production the most perfect technical processes, and there- 
fore the Russians must demand high quality. 

In the meantime the writer says :—‘‘ It is precisely in 
the matter of quality that the question stands very 
unfavourably in regard to our orders placed in Germany. 
In the Russian newspapers there have frequently been 
published reports of cases of the delivery by Germany of 
equipment of inferior quality, and the largest percentage of 
misunderstandings and of claims for this reason apply to 
our imports from Germany. Even cases are recorded of 
clearly bad faith in deliveries and the despatch of know- 
ingly defective equipment.’’ Moreover, and in conclusion, 
the author states that a more careful and conscientious 
observance of the conditions of delivery is required on the 
part of German industry. 


EnGuish MACHINERY In Russia. 


Coming now to this side of the question as put forward 
by Mr. Evavich, the first point to note is his quotation of 
figures, which have obviously been obtained from German 
sources, purporting to show that Great Britain has lost 
ground in its deliveries of machinery in the world markets 





as compared with foreign competition since 1913. Accord- 
ing to the figures, the share of Great Britain in supplying 
the world market with machinery has fallen in value from 
28-4 per cent. in 1913 to 21-1 per cent. in 1928, whereas 
that of the United States has risen from 26-8 per cent. to 
34-8 per cent. in the same years respectively. On the other 
hand, the share of Germany, which was 29 per cent. in 
1913 and only 22-3 per cent. in 1926, advanced to 23 per 
cent. in 1927 and further to 24-1 per cent. in 1928. 

As to the reasons for the proportionate decline of the 
British share in the world markets, the writer states that 
it is due in the first place to the high costs of production 
and consequent high selling prices. These high costs are 
ascribed to the low efficiency of labour, which in turn is 
attributed to technical backwardness and the scattered 
nature of the engineering works all over the country. A 
further factor put forward is the accentuation of inter- 
national competition, especially American, and finally the 
insufficient credits granted by English firms to foreign 
customers. However, the author admits that individual 
branches and undertakings have maintained their position 
in the world markets down to the present day. This 
observation is said specially to apply to the production of 
metal working machines, electrical machinery, boilers and 
textile machinery. 

Coming to the significance which Soviet Russia possesses 
for the English engineering industry, the writer proceeds 
to consider what steps are necessary to be taken to over- 
come the above-mentioned unfavourable conditions. 
Quoting, he says, from English statistics, he states that 
the English exports of machinery to Russia in 192s 
represented 3 per cent. of the total British exports of 
machines, as compared with 5-2 per cent. in 1926—the 
year when diplomatic relations were broken off. A 
considerable decrease in the Soviet imports of machines 
from Great Britain is stated to have taken place last 
year, 1928-29. 

In the Soviet financial year 1926-27 the share of Great 
Britain in the total imports into Russia of machinery and 
apparatus is given as 23-4 per cent., or 16,293,000 roubles ; 
in 1928-29 the British share fell to 11-1 per cent., or 
8,816,000 roubles. In the case of electrical machines and 
apparatus alone the author states that the British partici- 
pation in the total Russian imports declined from 13-7 per 
cent. in 1925-26 to 7-4 per cent. in 1928-29. If it is taken 
into consideration that during the same time the import« 
of electrical machines and apparatus into Russia increased 
more than twofold, it is held to be obvious that Great 
Britain has not succeeded in taking part in the indus- 
trialisation of Russia to the extent which could have fallen 
to its share. 

The basis factor which contributed towards the lack of 
success of the British engineering industry in the Russian 
market, besides the matters mentioned above, is said to lie 
in the absence of normal diplomatic relations ; but that 
factor has now been removed. As to the extension to 
Russia of the system of export credits which took place last 
August, the writer states that the composition of the com- 
mittee which handles the scheme and the conditions put 
by the committee before the Soviet organisations do not 
so far afford a basis for specially calculating on the success 
of the scheme in relation to Russia. 

The most important department of the English engi- 
neering industry which is interested in the Soviet market 
is stated to be the textile machinery branch. In 1926 
Russia absorbed 12-2 per cent. of the total exports of 
English textile machinery, as compared with 8-6 per cent. 
in the pre-war period, but in 1928-29 the Russian share in 
the British total exports decreased to 6 per cent. Besides 
textile machinery, the British makers of metal working 
machines, electrical machines, boiler equipment, tools, &c., 
are also interested in the Soviet market. The share of 
Russia in British exports of prime movers is given as 5 per 
cent. in 1928-29 (6 per cent. in the pre-war period); in 
boilers, 13-7 per cent. in 1927-28 (8 per cent. in 1913) ; 
and in tools, 3 to 4 per cent., as against 7 per cent. in the 
pre-war time. 

The author submits that Great Britain is very ill- 
informed as to the real situation of the Soviet market, and 
he mentions that down to the present time not a single 
report on the Soviet market has appeared from the English 
commercial attaché. The absence of information concern- 
ing the Soviet market is considered to be a possible 
explanation of the completely incorrect representation of 
the Soviet five years’ plan of industrial development, the 
realisation of which, as it were, would lead to a reduction 
in British exports to Russia. 

But the writer says, in conclusion, that it is quite obvious 
that the carrying out of the five years’ plan will consider- 
ably increase the thasing capacity of Russia, and for 
machinery in the frst place. An increase in the share of 
the Soviet engineering works in supplying the internal 
market with machines of own production will, it is held, 
cause an absolute augmentation in the imports of machinery 
and equipment. 








THE INSTITUTION OF MINING ENGINEERS. 


Tue Ninety-first General Meeting of the Institution of 
Mining Engineers will be held at Birmingham on Wednes- 
day, Thursday and Friday, July 9th, 10th and 11th next. 
The Council of the South Staffordshire and Warwickshire 
Institute of Mining Engineers has arranged the following 
programme :— 

On Wednesady, July 9th, at 11 a.m., there will be a 
general meeting in the University, where the Members 
will be welcomed to Birmingham by the Lord Mayor 
(Alderman M. L. Lancaster, J.P.). Papers will be sub- 
mitted for discussion, the titles of which will be announced 
in due course. The proceedings will be continued during 
the afternoon. In the evening there will be a conversazione 
and dance at the University. 

On the Thursday there will be alternative excursions 
to (a) Coventry Colliery; (b) the Witton Works of the 
General Electric Company, Ltd.; (c) the City of Birming- 
ham Electric Power Station at Hams Hall, and (d) the 
Cocoa and Chocolate Works of Cadbury Brothers, Ltd., 
Bournville. The Institution Dinner will be held at the 
Grand Hotel in the evening. 

On the Friday there will be an excursion to the Cotswold 
and Shakespeare Country. 
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Railway and Road Matters. 


Tue period for which Mr. E. C. Trench was to act as 
consulting engineer to the London, Midland and Scottish 
Railway closed on March 31st last, on which date he 
definitely retired from that company’s service. It may be 
remembered that up to January 3lst, 1927, he was the 
engineer-in-chief, and on his resigning that appointment he 
was made the consulting engineer. 


Aw interesting situation in trades union matters has 
arisen in Ireland. Because of the co-ordination of railway 
and road services, many men employed in the latter are 
now members of the National Union of Railwaymen. A 
dispute having arisen with the Irish Omnibus Company, 
the N.U.R. intervened, but the omnibus company refuses 
to discuss the question with ** a railwaymen’s union.” 


Since the paragraph as to the electrification of the 
Wirral section of the L.M. and 8. Railway appeared in this 
column on May 23rd a question on the subject has been 
addressed to Mr. J. H. Thomas, who replied that the rail- 
way company was reconsidering the proposal, but that 
delicate negotiations are taking place between two com- 
peting companies, and the Government did not propose 
to act as arbitrators. 


THe substitution of the vacuum brake for the Westing- 
house on the North-Eastern area of the London and North- 
Eastern Railway was, says the London and North-Eastern 
Railway Magazine for May, begun in 1928. The work has 
proceeded rapidly and it is anticipated that by the end of 
the present month all the coaching stock in the area will 
be either dual fitted or equipped with the vacuum brake 
only. When that is completed the Westinghouse gear will 
be removed from all the stock except from certain vehicles 
on which the dual brakes will, for the present, be neces- 
sary in order to work on systems on which the Westing- 
house still remains. 


THE Select Committee of the House of Lords which has 
been considering the Bill of the London, Midland and 
Scottish Company for a new line from the Tottenham and 
Forest Gate Railway to the Victoria Dock—in order to 
avoid running over the London and North-Eastern Rail- 
way—rejected the Bill on May 29th. It was this Bill which, 
when going through the House of Commons, led to Mr. 
Ormsby-Gore, the Chairman of the Select Committee 
there, making the protest mentioned in the bottom para- 
graph in this column of our issue of April 25th. That arose 
out of the L. and N.E.R. having a scheme for improvements 
at Temple Mills, which, it was thought, would render the 
L.M.S. proposals unnecessary. On that point Sir Ralph 
Wedgwood said that the improvements which his com- 
pany proposed to make at Temple Mills sidings at a cost 
of £110,000 would, in his opinion, make the position quite 
satisfactory. If experience showed that something more 
was required, his company had in mind improvements at 
Stratford. Those would cost from £100,000 to £150,000, 
and they did not wish to undertake them unless they were 
shown to be really necessary. 

THE Somerset and Dorset Railway Company was leased 
in 1875 jointly to the Midland and the London and South- 
Western Railways, as an alternative to its acquisition by 
the Bristol and Exeter and thus becoming virtually 
of the Great Western system. It was formed in 1862 as a 
combination of the Somerset Central and of the Dorset 
Central. In 1923 the London, Midland and Scottish, as 
successor to the Midland, and the Southern, as successor 
to the London and South-Western, acquired the line 
jointly and the lease terminated and the Somerset and 
Dorset Railway Company was dissolved. The Midland 
was mainly interested in the line because it gave an alter- 
native route, as against the Bristol and Exeter, to the 
West of England vi4 Templecombe and the London and 
South-Western through Exeter, whilst the London and 
South-Western had Bristol in view and, to a minor degree, 
the North Somerset coalfield. The line since it was leased 
has been administered by its own officers, under a joint 
committee of directors from both boards with Midland 
practices prevailing as to locomotives and rolling stock 
and London and South-Western as to civil engineering. 
Recently Mr. G. H. Wheeler, the traffic superintendent, has 
returned to the Southern Railway, and on the occasion of 
a presentation being made to him on leaving he intimated 
that it was likely that the London, Midland and Scottish 
was to have sole control of the railway. Actually, the line 
is of the greater importance to that company because 
of the traffic between Birmingham and the North of 
England and Bournemouth. 


THE death of Mr. Richard Bell, at one time the general 
secretary of the Amalgamated Society of Railway Servants 

the forerunner and main constituent of the present 
National Union of Railwaymen—is an event which cannot 
pass unnoticed in this column. Some twenty-five or so 
years ago his name was anathema to the directors and 
chief officers of British railways, despite the fact that he 
filled almost identically the same position with the com- 
panies as Mr. J. H. Thomas did until the present Govern- 
ment was formed in May of last year. In 1905 and 1906 
the union prepared a “ national programme,”’ which Mr. 
Bell asked leave to present to each company. The few 
who replied said that they were always accessible to their 
men, but refused to see outsiders. There was considerable 
unrest and in 1907 the threat of a general strike. That was 
disposed of for the time by Mr. Lloyd George’s conciliation 
scheme in November of that year. Arbitrations followed, 
but, the cases being badly presented, the awards were 
usually against the men. Discontent again was rife and 
Bell was made the scapegoat. He escaped from it, how- 
ever, by being made in 1910 an officer in what became 
later the Ministry of Labour, and it was under the 
secretaryship of Mr. J. E. Williams that the general railway 
strike of August, 1910, occurred. In contrast with the 
events of twenty years ago we would put upon record that 
a month ago there was a L. and N.E.R. “ all-grades ”’ 
dinner at the Great Eastern Hotel, when the chair was 
taken by a trades unionist and there were 255 guests. 
Sir Ralph Wedgwood, the general manager of the London 
and North-Eastern, expressed regret at the absence of 
Mr. J. H. Thomas; Mr. J. Bromley, of the Associated 
Society, proposed success to the L. and N.E.R., to which 
Mr. Whitelaw, the chairman of the railway, responded ; 
and Mr. T. O. Mein proposed the health of the chairman. 


Notes and Memoranda, 


Ir is said that there are some 400,000 outboard motors 
afloat in the United States. 


A process for maturing rubber by means of carbon 
dioxide is being tried by the Goodyear Tire and Rubber 
Company in America. 


_ For the purposes of carrying an electric transmission 
line across the Mississippi River at Baton Rouge, the local 
electricity supply company is using towers 425ft. high. 


In an article contributed to Blast Furnace and Steel 
Plant, Mr. Thomas W. Hardy arrives at the following con- 
clusion :—Calcium molybdate, because of the fundamental 
simplicity of its production and use, is, and probably will 
continue to be, the lowest cost form in which molybdenum 
is available for metallurgical use. 


Ir is proposed to inject natural gas, which at present is 
wasted in the Turner Valley of Alberta, into the depleted 
gas sands of the Bow Island field, some 140 miles distant, 
and there to store it for use during peak loads. The 
arrangements stipulate that the gas must be injected at 
the rate of 200 million cubic feet a year. 


AN electric winding engine has recently been installed 
at the Okimoyama coal mine, — It is of 355 horse- 
power, and although the pit is only 310ft. deep, a winding 
speed of 1240ft. per minute is attained. Another winder 
of 1220 horse-power, at the Kamiyamada colliery, winds at 
a speed of 2580ft. per minute from a depth of 1350ft. 


A New refractory material suitable for boiler baffles 
and lining furnace doors has, says the Iron and Coal Trades 
Review, recently been tested at the Mellon Institute of 
Industrial Research under the direction of Mr. Stuart M. 
Phelps. This refractory is obtained by mixing “ Lumnite,” 
a building cement, with “ Plibrico,” a high-temperature 
cement. In reporting on the tests, the Institute says, in 
part: “*‘ With mixtures of the two materials it was shown 
that as the percentage of Lumnite was increased the 
pyrometric cone equivalent was lowered, but the mecha- 
nical strength increased up to the fusing point of the 
mixture. Tests made on 4in. cubes with one face exposed 
to heat revealed satisfactory strength under load up to a 
temperature of 2500 deg. Fah. In other words, the higher 
the percentage of Lumnite the stronger the cube at low 
temperatures. As the temperature increases, however, 
the straight Plibrico reaches the same strength as the 
mixture, and is, of course, more refractory.” 


THE research laboratory of the Aluminium Company 
of America, at New Kensington, Pa., was formally opened 
in May. It is 275ft. long with a 108ft. wing at each end, 
contains 56,000 square feet of floor space and accom- 
modates a research staff of 150. The interior is divided 
into separate units for the chemical, metallurgical, physical, 
paint, development, and other divisions of the laboratory. 
Aluminium was used extensively in the construction and 
equipment, in both cast and wrought form, for copings, 
cornices, spandrels, window and door frames ak 
exterior, ornamental doors, chairs, tables, radiator covers, 
stair balustrades, distilled water system and all piping in 
the interior. Enlargement of the building to about. twice 
its present size by completing the U to form a hollow 
square is provided for in the lay-out. The site is a 14-acre 
tract on a hill overlooking the town of New Kensington, 
on the Allegheny River, and an illustration of the build- 
ing appeared in a recent issue of the Engineering News- 
Record. One of the company’s principal fabricating plants 
is situated in the lower part of the town, and there the 
research department was previously housed. Small 
research organisations are maintained at five other plants. 


ARRANGEMENTS have been made for the World Power 
Conference, which is to be held in Berlin from the 16th 
to the 25th inst., to be linked up for one day by wireless 
telephone with the Convention of the National Electric 
Light Association in San Francisco, so that addresses can 
be exchanged, At the same time, it is understood, Lord 
Derby at his house at Sunningdale and Thomas Edison at 
Orange, New Jersey, will talk to both conferences and will 
also be able to hear the proceedings in San Francisco and 
Berlin. Senatore Marconi and Mr. Owen D. Young will 
also address both conferences by wireless telephone. 
It will also be possible to follow addresses and discussions 
in any of the three official languages of the Conference 
—English, German, or French—no matter which of those 
languages is being used by the speaker. Placed in front 
of each seat in the auditorium is a pair of head telephones 
connected to a specially designed switch box, by means 
of which the listener can switch on to the language he 
best understands. In addition, a volume control is included. 
The speakers and interpreters, who translate on the spot, 
all speak into microphones equipped with sound-proof 
mouthpieces. To allow two interpreters to relieve each 
other without interruption, two microphones are con- 
nected in parallel. The speech currents are transmitted 
to an amplifier, arfd then to the switch boxes of the listeners. 


AccorDInG to the Iron Trade Review, an investigation 
to determine the cause of numerous failures in inter- 
mediate manganese steel rails after service of about 
one year has revealed the presence of martensite streaks 
containing cracks. Martensite, being a hard and brittle 
constituent, is detrimental where ductility is a requisite. 
The failures occur in rails under severe service and appear 
as split heads. Both new and failed intermediate man- 
ganese rails were examined, the specimens containing 
carbon ranging between 0-57 and 0-73 per cent. and man- 
ganese between 1-32 and 1-75 per cent. Without excep- 
tion, however, the failed rails contained carbon and 
manganese in the upper part of the range, some showing 
these elements much in excess of ladle tests and specifica- 
tion limits. A check revealed that steel-making practice 
on the failed heats seemed to be no different from that on 
heats giving satisfactory service. Heats that subsequently 
failed were a little harder than the average, and in the drop 
test displayed a little less ductility than the average. 
They were also weak in shear and transverse tensile 
strength. When martensite was found in some of the 
failed rails, further research revealed this constituent in 
all of the failed rails, but none in the new rails. The 
martensite was in the form of streaks from jin. to less 








than 2in. long, extending longitudinally through the rail. 








A VANADIUM-PRODUCING plant is being put up at Broken 
Hill, Rhodesia. 

CANADA now has 
members of the population. 


one motor vehicle for every s- 4 
A FRENCH company is considering the establishment of 


a pipe-making factory in Montreal. 


Tue Millyard seam has been struck in the Tilmanstone 
Colliery, Kent, at a depth of 3035ft. 


A NEW quay 1150ft. long is to be built on the river Wear, 
at Sunderland, at a cost of £310,000. 


A new harbour is to be constructed at Canton, on the 
Honan side, at a cost of about £150,000. 


A ractory capable of producing 20,000 cubic metres 
of oxygen a year is to be erected in Transcaucasia. 


Ir has been decided to construct a national hydraulic 
laboratory at the Bureau of Standards, Washington. 


A CELEBRATION of the bi-centenary of the foundation 
of W. and T. Avery, Ltd., of Birmingham, is to be held in 
July. 

A LARGE plant for the preservation of telephone poles, 
&c., by means of creosote is to be put up at Swift Current, 
Saskatchewan. 

A GRALN elevator with a capacity of 2,500,000 bushels 
is to be erected at Churchill, Hudson Bay. It will cost about 
2,000,000 dollars. 


A FERTILISER factory with a capacity of 150 tons a 
day has been opened at Salisbury, Rhodesia, by African 
Explosives and Industries. 


A RalL mill with a capacity of 300,000 metric tons a 
year is to be put up at Horaoka, Japan. The mill is to 
start work in two years’ time. 

A wNeEw altitude record is claimed by the American 
airman, Lieutenant Apollo Soucek, who is said to have 
reached a height of 43,166ft. 


THe new shaft of the Pelaw Main Collieries in the 
Ravensworth district of Durham is on the point of enabling 
the Brockwell seam to be worked. 


THE new Lachmanjhula suspension bridge over the river 
Ganges has been opened. It has a span of 450ft. and is 
the largest in the United Provinces. 

Durine 1929, 2096 inspections were made under the 
Indian Boilers Act in the United Provinces. Thirty-three 
boilers were registered during the year. 


Durinc 1929, 6430 vessels passed through the Panama 
Canal. Of them, American ships carried 47-2 per cent. 
of the total cargo and British ships 26-2 per cent. 


Tse Board of Trade announces that a draft Order in 
Council requiring an indication of origin to be shown on 
imported bolts, nuts, rivets, set screws, coach screws and 
studs has been laid before Parliament. 


A rattway bridge is to be built across the Lrrawaddy 
from Amarapur Shore to Sagaing. It will have nine spans 
of 350ft., one span of 250ft. and six spans of 60ft. There 
will be a 12ft. carriageway on either side of the single line 
of metals. 


Procress in the construction of the Kill Van Kull 
arch bridge connecting Staten Island and New Jersey at 
New York, is proceeding at such a pace that the bridge is 
expected to be opened early in 1932. It will have a span 
of 1675ft. 


Tue Pentyrch Steel and Tinplate Works, Taff’s Well, 
which have been idle since August, 1915, are to be restarted 
almost immetiiately, and will eventually, it is stated, 
give employment to about 300 men. A new company 
has been formed to carry on the works. 


A report from Bukharest states that the Rumanian 
Cabinet has agreed to grant to the International Telephone 
and Telegraph Corporation of America a twenty-year con 
cession for the sodistuleation of Rumania’s telephone and 
telegraph services and the linking up of the country with 
all European centres. 


Tue Board of Trade has made an Order revoking their 
Order of July 19th, 1920, which imposed certain conditions 
and restrictions upon dealings in “ restored’ German 
patents. The effect of this Order is to render it unnecessary 
in the future to obtain the consent of the Board of Trade to 
any dealings in such patents. 

On Wednesday Vickers-Armstrongs, Ltd., launched 
from their Naval Construction Works at Barrow three 
submarines of the new “R” class, for the British 
Navy. They were named _— |. nt,” and 
* Rover.” This was the first time that three craft have 
been launched at Barrow on the one day. 


Ir is reported from Auckland, N.Z., that the Arapuni 
hydro-electric plant on the Waikato River, the construc- 
tion of which was to have been completed only recently, 
has been closed in order to enable engineers to ascertain 
the extent of a fracture which has occurred in the spillway. 
The examination involved the lowering of the lake reser- 
voir, which is 25 miles long, by some 15ft. Meanwhile, 
a standby plant is taking over the Arapuni load. After 
lowering the water level below the headrace, the experts 
decided to proceed at once with the work of concreting 
the face of the falls below the spillway, where erosion has 
taken place. The plant will, it is stated, probably be 
closed for a considerable time. 


Tue Electricity Commissioners have appointed Mr. C, 
D. Taite, M.I.E.E. (Chairman), Mr. M. Adams, 
M.I. Mech. E., Councillor H. K. Beale, Mr. J. Bruce, 
A.M.1.E.E., Mr. A. N. East, M.1.E.E.,.A.M.I. Mech. E., 
Bailie A. Holmes, Mr. W. Innes, M.I.E.F., Mr. A. B. 
Owles, Dr. 8S. L. Pearce, M. Inst. C.E., Mr. T. Roles, 
M.LE.E., Mr. W. C. P. Tapper, M.I.E.E., Alderman W. 
Walker, M.I.E.E., and Mr. E. R. Wilkinson, A.M.I.E.E., 
to be a Committee with Mr. C. 8. Jenkins as Secretary, 
to consider and report upon the measures which have been 
taken both in this country and in others to obviate the 
emission of soot, ash, grit and gritty particles from the 
chimneys of electric power stations. The Committee ° 
held its first meeting on June 2nd. 





660 THE ENGINEER JuNE 13, 1930 











INSTITUTION OF ELECTRICAL ENGINEERS—SUMMER MEETING VISITS 


(Por description see page 653.) 


























FiG. 7—SHANNON POWER PLANT-—-HEAD RACE INTAKE Fic. 8—-SHANNON POWER PLANT-WEIR AT PARTEEN VILLA 
















z: -- o 
an I 


at 
an 
~ 


Re 





4 


me xX | 


~w ot 


~aw a 















- -— eT 


eo 


es ed 
=——“rar 


(w% » 





| Tae 
dp;¢» 
eae 


FiG. 9—THE INCHICORE OUTDOOR SUB - STATION 





per as 











Fic. 10—BELFAST POWER STATION—TURBINE ROOM Fic. 11—BELFAST POWER STATION—CONTROL .ROOM 




















June 13, 1930 THE ENGINEER 661 
$ reason why he should not increase the number of 
The Engineer Contents. both at once. It was a rosy picture which caught 
Ann snyti Tar Exe ne 18th, 1930. »z | the fancy and fired the imagination of many until 
ual Subscription Rates A SEVEN-DAY Pal ame, rn head x it became a sort of tenet in certain circles that 
(ncleding postal THE AUTOMATIC STABILISATION OF SmiPs, No. XI. (Illus.) .. 650| nothing more was needed to ensure employment, 


charges). 
Subscriptions will be accepted by the Publisher direct or 
through & newsagent at the rates and in the currencies stated 


below :— 
BRITISH £3 56 0 
CANADA £3 3 © Thick Paper edition. 
£2 18 6 Thin Paper edition. 
ABROAD £3 7 6 Thick Paper edition. 
£3 3 © Thin Paper edition. 


(except Canada) 


AFRICA .. Central News Agence All Branches 

* £3 7s. 6d. Care Town : Wm. , 4 and Sons, Ltd., 

t £3 3s. Od. 29-31, Long-street (Box 489) 
Jonannessune : C. Juta and Co. 

ARGENTINE .. Buenos Ames: Mitchell's Book Store, 576, 

* £3 7a. 6d. Cangallo 

+t £3 Se. Od. 

AUSTRALIA .. Gordon and Gotch (Australasia), Ltd. All 

* £3 Ta. 6d. Branc 

+ £3 3e. Od. Metsournne: Robertson and Maullens, 

Elizabeth-street 

BELGIUM Broxetites: W. H. Smith and Son, 78-80, 

* Fr. 590 Rue du Marché-aux-Herbes 

t Fr. 560 

CANADA .. American News Company, Ltd. All Branches 

* $15-26 MowrreaL: Gordon and Gotch, Ltd., 334, 

t $14-25 Notre Dame-street, W. 


Torowtro : Wm. Dawson and Sons, Ltd., 87, 
Queen-street East 

Toronto: Gordon and Gotch, Ltd., 
Queen-street West 


CEYLON .. CoLompo : Wijayartna and Co. 

* Re. 44-5 

t Re. 41-5 

CHINA Hone Kone: Kelly and Walsh, Ltd. 

* $37 Smanonai: Kelly and Walsh, Ltd. 

t $34-5 

EGYPT Carrno: Express Book and Stationery Store, 


* £3 1s. 6d. (Pt. 330) 
t £3 3e. Od. (Pt. 308) 


9, Chareh Maghrabi 





FINLAND Hetstncronrs: Akademiska Bokhandein, 
*M. 650 Alexandersgatan, 7 | 
t M. 605 
FRANCE .. Panis: Boyveau and Chevillet, Rue de la 
* Fr. 418 Banque, 22 
t Fr. 390 Paris: Librairie Berger-Leverault, 229, Bid. 
St. Germain 
Paris: Brentano's, 37, Av. de l'Opera 
Paris: Dunod, 92, Rue Bonaparte 
Panis: W. H. Smith and Son, 248, Rue de 
Rivoli 
GERMANY Beriurm-Licuterretpe-West: H. Her- 
* R. mks. 70-00 manns, Dahlemer Strasse 64 A 
t R. mks. 65-00 Westrerw Germany : Fritz Rehfus, Blumen- 
10, Cologne 
Lerrzioe : K. W. Hi igst 20 
HOLLAND Rorrerpam: Hector's Boekhandel, Noo 
* Fi. 41-00 blaak 59 | 
t Fi 38-00 Rorrerpam : Techn. Boekhandei, “ Plan C,” 
Gelderschestraat 4 
INDIA Bompay : Thacker and Co., Ltd. 
* Re. 45 Caxtcutta : Thacker, Spink and Co. 
t Re. 42 
ITALY Mizan : Ulrico Hoepli 
* Lire 300 Rome: Maglioni and Strini, 307, Corso 
t Lire 280 Rome: Fratelli Treves, Corso Umbertol, 174 
Rome: Fratelli Bocca | 
Turnm: Rosenberg and Sellier, v. Maria 
Vittoria 18, and their Branches at Naples 
and Rome 
JAPAN Maruzen Co. All Branches 
* £3 7s. 6d. 
t £3 3s. Od. 
JAMAICA... Krveston : Educational Supply Co. 
* £3 7s. 6d. 
t £3 38. Od. 
NEW ZEALAND Avcxtanp: Whitcombe and Tombs, Ltd. 
* £3 7s. 6d. Gordon and Gotch, Ltd. All Branches 
t £3 38. Od. NAPIER : J. Wilson Craig and Co. 
RUSSIA LENINGRAD : — 7 7 ee Kniga, Pros- | 
* £3 7s. 6d. pect Volodarsky, 53 A 
t £3 3s. Od. Moscow : “ Litisdat,”” Kousneteky Most, 5-15 | 
STRAITS SETTLEMENTS—Srncarorne: Kelly and Walsh- 
* $29-25 Ltd 
t $27-25 
SWEDEN Srocknoitm: A/B Wennergrens Journal - 
* Kr. 61-00 expedition, Stockholm 1 
t Kr. 57-00 Srocknorm: A/B C. E. ~ yes Kungl., 


Hofbokhandel, Fredsgatan. 2 
—a—e Berne : Joh. William De Groot, Laupenstr. 5 
* Fr. -20 Zunicu : Rosa Leibowicz, 4, Ankerstr. 
t Fr. 1. 50 
UNITED STATES International News Co., 131, Varick-street, 
4 } AMERICA New York, N.Y., and all Branches 
16-40 

+ $15-25 New York, N.Y., December 12th, 1896, under the | 
Act of March 3rd, 1879 (Section 397, P.L. & R.) 

* Thick Paper. + Thin Paper. 

mene pla pts Np te Oa ne 
*,* READING CasEs, aby yt ry = at 
“inather books, oom toute expyled at te. 3d. post 








“THE METALLURGIST.” 
bi 4 Supqiemens, which deals with the Science and Practice of 
Metallurgy, ae ane eee, > es St Se Ge 
last issue of THE jp in each calendar month. 
ADVERTISEMENTS. 


AGvestionmente to 2¢- gee Une ep to ono taad | 
occupying one inch or more at the rate 

7 2 ase. The 

cannot be inserted — delivered before 


mate Ree before publication). 
Frans eo, Ste 
to the Editor of THR ENGINEER. 
THE ENGINEER ome gta ore 

heyy - PHL pases on aeity Be Stet of chee | 
}- ay Ly mee ye charge on applica- | 

Postal Address, 28, Easex-street, Strand, London, W.C. 2. 

Teleg. Address, “‘ Engineer Newspaper, Estrand, London.” 

Tel.: Central 6565 (8 Lines.) 

By arrangement with Reuter’s Engineering Service, @he | 
Guginerr contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 











Entered as second-class matter at the Post Office, | 





SAG8 AND TENSIONS IX OVERHEAD WIRES WITH SUPPORTS AT 
DIFFERENT LEVELS. (Iilus.) 
INSTITUTION OF EIECTRICAL ENGINEERS 

‘ (ilhus.) 

OUL-ENGINE-DRIVEN GENERATING 
PEAK LOAD STATION. No. I. 

LETTERS TO THE EprTroR 


St MMER Merrixe 
6 


PLANT AT "THE " HENNIGSDORY 
(Tihus.) 


The Unemployment Problem-——Motor Cars in South Africa 655 
MACHINERY TRADE WITH SOVIET Russia 658 
THE INSTITUTION OF MINING ENGINERRS . 658 
RAILWAY AND ROAD MATTERS ‘ 659 
NOTES AND MEMORANDA 659 


MISCELLANEA. . ned is , . 659 
LEADING ARTICLES 





An Unemployment Remedy . -. 661 
Teaching in Technical Schools , 2 
INSTITUTION OF CIVIL ENGINEERS’ CONVERSAZIONE. (Illus.) . 662 
A NaRkow Gaver Grarep Steam Locomotive. (Iius.) . 664 
SIXTY YEARS AGO ; bo. ee, 2 
CENTRIFUGAL FEED PUMPs ror HiGH- PRESSt RE BOILErs (Iilus.) 666 
B.E.S.A. SPECIFICATIONS 667 
A COAL CRUSHING Machine. (Iilus.) . 668 
A N&W System Or ResERVE LicuTING. (Iilus.) 665 
ARC WELDED STEEL STRUCTURFS IN AMERICA . 668 
| LAUNCHES AND Trial Trips . 668 
| SOUTH AFRICAN ENGINERRING NOTES . 68 
| PROVINCIAL LETTERS 
| The Midlands and Staffordshire — Lancashire 669 
Sheffield — North of England 670 
Scotland. Wales and Adjoining ¢ ‘ounties 671 
PERSONAL AND BUSINESS ANNOUNCEMENTS 671 
CONTRACTS . 671 
CATALOGUES 671 
| CURRENT PRICES FOR METALS AND FUELS 672 
FRENCH ENGINEERING NOTES 673 
BRITISH PATENT SPECIFICATIONS. (Ilus.) 673 
FORTHCOMING ENGAGEMENTS 674 








NOTICES TO READERS. 





| 

; faa — hould 7 me 5 THE —_- in an 
or condition, prom 

crinaion of the Jct othe Fubsher with the name of th” pen 

| Such fered, 


inconvenience, 
can be remedied by obtaining the paper direst from thie offies. 
| %4* All letters intended for insertion in THE Sao or 
* questions should be accompanied the name and address of writer, 
not necessarily for , but as @ proof of good faith. No notice 
| of anonymous communicarions. 


whatever can be 
*,.* No undertaking can be given to return drawings or manuscripts ; 
correspondents are therefore requested to keep copies. 


THE ENGINEER 


Vou. CXLIX No. 3883 

















JUNE 13, 


1930. 


An Unemployment Remedy. 


THERE is a movement on the Continent in favour 

of bringing down selling prices by a reduction of 
| wages, in the hope that a larger consumption of 
| goods will provide work for the unemployed 

| Wage earners cannot ignore the fact that the 
higher prices of most goods and commodities have 
| followed, and not preceded, advances in wages, and 
|as a large proportion of consumers have not had 
their wages and salaries increased to a similar extent 
there is naturally a reduction of purchasing power. 
| If, therefore, goods can be sold at prices that will 
bring them within reach of the classes, usually pro- 
fessional, which are obliged to economise because 
| their salaries remain with little change, while the 
|wages of workmen have largely increased, there 
| will be some hope of returning to normal conditions 
‘of supply and demand. An experiment of this kind 
is to be tried in Germany. The situation there is 
|so bad, with an unemployment figure that exceeds 
the total in this country, that any remedy which 
| offers promise of doing something is better than 
| nothing at all. As the proposal to reduce wages is 
based on apparently sound economic principles, 
the men’s unions have decided to give it a trial in 
those industries in which a lowering of selling prices 
may be expected to stimulate a demand and there- 
fore provide more employment. The details of 
| the experiment are now being worked out by em- 
ployers and the men’s unions, and it is believed that 
| they will have no difficulty in settling upon a rate 
| of wages reduction in proportion to the diminution 
|of selling prices. The experiment, if successful, 
will have important consequences in directing 
| attention to what appears to be a rational means of 
increasing consumption, and thereby helping to 
solve the problem of unemployment. 

A few years ago the Henry Ford principle that 
| high wages resulted in high purchasing power, and 
consequent large trade, was very widely accepted. 

| Mr. Ford himself put it forward in a convincing 
| manner in his To-day and To-morrow. He pictured, 
| as it were, an ever accelerating wheel—more wages, 
|more work ; more work, more wages ; and so on 
/and on to the nth power. There seemed to be no 
limit to the possibilities. He looked upon his 
‘employees as his best clients, and there was no 


| 
| 














and the possession of all that the heart could desire, 
than an ever-increasing rate of wages. But in 
economics things have a disturbing habit of 
refusing to follow doctrinaire anticipations, par- 
ticularly when sufficient care is not taken to lay 
down strictly the conditions. People who saw the 
Ford scheme in operation in Detroit thought that 
it could be transplanted at once in any part of 
Europe, including this little country, which lives 
only by its ability to compete on open markets with 
much bigger and more self-sufficing lands, lands 
to which foreign trade is not all in all. We do not 
know if the plan is going just as well as Mr. Ford 
expected, even in Detroit, but it is obvious from 
the estimates of unemployment that it is not 
working out “ according to plan” in the United 
States as a whole, and in Europe it has never even 
glanced at success. Mr. Ford could follow the 
principle because he had a great new industry in a 
great country with incredible possibilities of 
development ; but in the Old World it could not 
be done. Wages rose indeed, but only because the 
price of commodities had risen, and the price of 
commodities could not be induced to fall whilst the 
price of the labour which produced and handled 
them went up. Now we see, as recorded above, 
an effort to improve matters by moving in the 
opposite direction. The thought must have 
occurred to everyone who thinks at all, that if the 
price of a single necessity of decent existence could 
be brought down, then, in a well-ordered world, 
the price of everything else would fall in sympathy, 
because since the purchaser of the first commodity 
would have to spend less upon it he could do with 
less wages—for the same measure of comfort—and 
so the cost of the article that he produced would 
also diminish. That scheme is in operation on the 
railways of Great Britain, the rate of wages of the 
men in certain grades varying up or down 
according to the cost-of-living index. It has 
had very little general effect; possibly be- 
cause the cost of rail transport has not a 
sufficiently direct influence upon the cost of goods. 
The lowering of freight rates cannot be imme- 
diately reflected in the price of commodities, in the 
total cost of which they form only a small item. 
For example, the reduction in the cost of carrying 
a two-ounce tin of tobacco—even its total removal— 
would not enable the retailer to sell the tin for a 
half-penny less. It seems, therefore, that we can 
never see the economics of the problem follow the 
course that it would follow were it a proper scienti- 
fically behaving thing, not a thing that “ gangs 
its ain gait ’’ in defiance of its professors. The 
snowball effect for the multiplication of the 
value of the sovereign is past praying for. A 
better result may follow from an attempt made 
in the gross, and it appears that the Continent, 
particularly Germany, is going to make the 
experiment. If it be true that the trades unions 
of that country have really agreed to a reduction of 
wage rates with the object of encouraging trade 


and reducing unemployment, we may see some 
interesting results. 
A few years ago our railway servants, from 


agreed to an all-round reduc- 
tion of 2} per cent. The railways as a whole did 
better during the ensuing period, and possibly 
because of the reduction, but it did not stave off 
the increase of unemployment ; it did not, as far 
as one can tell, lead to an increase of industry 
owing to the reduction of costs. But if, instead of 
the railways alone, a great many industries had 
made simultaneously the same sacrifice, it is reason- 
able to suppose that the cost of manufacture of 
many things would have fallen and that this 
country would have been in a better position to 
meet foreign competition. At the present moment 
a rash system of domestic policy is driving us in the 
opposite direction. We have entered upon social 
schemes which we are unable to afford, with the 
result that taxation and rating have pushed up the 
cost of living and in consequence the cost of pro- 
duction. In the engineering industries the unions 
have been wise enough to see that it would be 
fruitless to press for the increases of wages for 
which from time to time they have asked. We 
doubt, however, that they will have the courage 
to follow the continental plan and suggest a reduc- 
tion in order to encourage trade. Indeed, in view 
of the already low rate paid for skilled work, that 
would be an heroic sacrifice. But, and it is an im- 
portant but, in many sheltered and unskilled 
industries the wages are unfairly high, and in them 


truck to heel, 
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the majority and either fail to profit by the teach- 
ing or necessitate that it shall be kept on a lower 
plane than it might attain. Every teacher has 
experienced this difficulty, but no means of sur- 
mounting it have been devised. The obvious 
method is to divide the students up into many more 
| classes and lecture groups, so that only those of 
reasonably equal attainments work together. But 
that is a counsel of perfection which no technical 
college has the financial means to adopt. Prae- 
tically all of them are already hampered by the 
fact that the teaching staff is too small and the 
classes too big. When that happens the mediocre 
hold back the superior and at the same time suffer 
themselves by their inability to keep pace with a 
course of teaching which endeavours to strike a 
mean between the best and the worst—the better 
students could get on faster, the worse labour in 
vain to keep up with work always a little ahead of 
them. The executive of all schools and colleges 
are familiar with this difficulty, but they dare not 
apply the remedy. They dare not weed out their 
students more rigorously or insist on a higher 
standard at entrance or at the end of each year. 
Were they to do so, the number of students would 
fall away and with them the fees. Hence, they 
are forced by cireumstances to do what they know 
to be something less than the best. The only 
remedy which can be applied—and then only in 
certain cases—is the institution of a post-graduate 
course in which the best students may, in an extra 
year, carry their studies to a point which they 
might have reached a year sooner had greater sub- 
division of the classes and lectures been practicable. 

Whilst the difficulty to which we have referred 
can never be completely overcome save by a great 
increase in the size of the teaching staff, something 
might be effected by an improvement of the 
| teachers. Mr. Norman professes to be satisfied with 
teachers as they are, yet he makes the interesting 
suggestion that “‘ young men serving industry or 
commerce who might, had their prospects been a 
little different, have taken up teaching as a 
career,’ should be induced to follow that profes- 
sion. We sympathise with his view, but we should 
like to insist that unless men have a real aptitude 
for teaching, they are out of place in that great 
profession. Already there are in it too many who 
follow it because they have failed in, or have not the 
qualifications, for other work. They make good 
teachers only by chance ; many of them have no 
real instinct for it. They have not the mixture of 
qualities that command the respect of students, and 
at the same time inspire efforts and clear up diffi- 
culties. If teaching were better paid, better men 
would probably enter that profession in greater 
numbers, and the difficulty of which we have written 
would be mitigated, if not removed. But there will 
always remain a far greater problem. Would it 
not be better to recognise at an early stage that 
some men would never profit by education carried 
beyond a certain point, and that it is uneconomical 
to force advanced education upon them, and that 
the attempt to do so hinders the progress of others. 
The old Finsbury method left the student freedom 
to suit his education to his abilities, which he cannot 
enjoy under a system which makes a degree the 
} end and aim of education. 


a compulsory, if not voluntary, reduction might be 
made with good effect. If the object at which 
Germany appears to be aiming, namely, the fall 
of wages in proportion to the cost of living, can be 
attained, then that country will become an even 
more severe competitor than it is now, and a 
corresponding effort will have perforce to be made 
here. We shall see what we shall see. 


Teaching in Technical Schools. 


WE have read with some interest the Presidential 
Address which Mr. H. A. Norman delivered before 
the Association of Teachers in Technical Institu- 
tions at Brighton on Monday last. The education 
and training of young people is a subject to which 
all should give some thought, and attention must 
be paid to the opinions of those whose vocation is 
teaching. At the same time, we cannot forget 
that the teaching profession has, on the one hand, 
its own interests to consider, and, on the other, that 
as far as County and similar Schools are concerned, 
it is under the control of authorities which are not 
always sympathetic to innovations, have carefully 
to consider ways and means, like to have facts 
put before them in a concise form, and are com- 
pelled to look to immediate results for the main- 
tenance of their position. The teachers in such 
institutions can hardly escape from the limitations 
which are put upon them by these facts. Their 
promotion depends upon observance of them. 
Hence, it comes about that they themselves are 
not invariably the best critics of the system which 
they have to administer. In justice to them we 
must add that they are constant in their endeavours 
to induce the industries, with which they must 
supply the employees and managers and directors 
of the future, to take an ever more active interest 
in the local educational institutions. A notable 
expression of this desire is to be seen in the National 
Certificates administered under the control of the 
Mstitution of Mechanical Engineers. Here we 
find a direct bond between the teaching institutions 
and the engineering industries, and the ardour with 
which technical schools all over the country have 
fostered the scheme and the undoubted success 
which it has attained, isa very welcome reflection of 
the desire of teachers to be in touch with and meet 
the requirements of industry. We may quote Mr. 
Norman to show the attitude of his Association to 
this matter : “ The man of commerce and industry,” 
he writes, “‘ realises the need of many aids, some of 
which can be provided by the education system of 
the country, and in particular by Technical Schools. 
The man who teaches in the schools also realises 
that his labours have to serve many purposes, one 
of which is to aid the industries of this country 
and the working lives of his students. There is a 
need for close co-operation on the common ground 
of these two fields. It is and must be the function 
of this Association to press for every possibility of 
realising this need.’ And again: “‘ These recent 
developments point to a reiteration of the conclu- 
sion that a National Committee representative of 
Industry (employers and employed) and Education 
(authorities and teachers) is essential, and that 
further delay in its establishment will lead to waste 
and duplication of effort and to the loss of the 
available time in which to utilise the goodwill 
which is desirous at present of reaching tangible 
results.” 

Technical colleges differ from other teaching | 
institutions in a manner which has no little effect | Conversazione. 
upon their constitution. The courses which they | 


provide for their students are definitely laid down, | Tue Institution of Civil Engineers held its annual 
and to each subject certain terms and hours are | COP Versazione on Thursday evening of last week. 
The members and guests were received in the Great 











Institution of Civil Engineers’ 


allotted. — re ame os, = —— expected | j7411 by the President, Mr. W. W. Grierson, and Mrs. 
to move by regular steps ore the first year’s | (rierson, and by the Council. As usual, the Institution 
course to the second year’s, and from the|j,ujldings were tastefully decorated with flowers. 


second to the third. He must have acquired in | An excellent and varied programme of music was 
each year sufficient knowledge in every subject of | provided by a portion of the string band of the Royal 
the course to fit him to take the prescribed course | Artillery and by Miss Margaret Fairless, violinist, 
for the second year. Brilliance in one or two|and Mr. Heddle Nash, tenor. During the evening 
subjects will not avail him, for he will find that in | three lectures were given. a ai ne terse 
the subjects upon which he is weak the teaching of | 8PoKe on “ The Preservation of St. Paul’s Cathedral, 
: a “ as | Sir Oliver Lodge discussed “‘ Recent Developments in 

the succeeding year will be above his head. He a. a me “ 

gree ys lft tien 0 Physics,” and Sir Samuel Hoare lectured on “ The 
i indeed, get permission to - 98 he year, | air Route to India.” 
vut if he fails a second time he will in all proba- The exhibition of engineering models, scientific 
bility be asked to leave the college in order to make apparatus, &e., arranged for the inspection of the 
room for others. Whilst there are certain manifest | visitors contained many items of interest. Very 
advantages in this mechanical division of the 





appropriately, Mr. George Ellson, chief engineer, 
courses into years, there are also disadvantages. | Southern Railway, showed a collection of plans, 
For example, it may and does happen that students | 8¢¢tions, prints, photographs, and relics of the Canter- 
who have done particularly well in certain subjects | Pury #2d Whitstable Railway, the centenary of rg 
are allowed just to scrape through in others. The | °PeDins of which fell on the 3rd of last month. 


sion of enth men te sath wale t to Among the relics was a portion of the original, 1830, 
— Coes Eee SS caer os C nouyceune permanent way, consisting of wrought iron fish- 
their teachers. In some of the classes they are 


ie bellied rails, weighing 28 lb. per yard and forged in 
ahead of the majority and could absorb more 


: y © ‘ 15ft. lengths. These rails were supported in cast iron 
advanced teaching, whilst in others they are behind | chairs of much the same shape as those in use to-day, 








and were fixed in position by keys in the form of 
tapered iron pins. In 1843, when the line was taken 
over by the South Eastern Railway, the permanent 
way was relaid with cast iron longitudinal sleepers, 
each sleeper being in two parts and each part carrying 
half of a chair. The rails were fixed in position by 
bolting the two half sleepers together, an action whic}, 
resulted in the rail being nipped between the two hali 
chairs. An example of this combined sleeper and chai; 
was exhibited. 

The line was a difficult one to construct ani! 
operate. As shown by the gradient profile, repro 
duced in Fig. 1, it not only involved the driving of a 
tunnel nearly half a mile long, but at both ends had 
to be laid on steeply sloping ground. It was arranged 
with rope haulage, and for a time was so operate« 
either entirely or with the assistance of the histori: 
locomotive * Invicta.”’ Our impressions of Kent as 
a flat county require modification. It will be seen 
that at one point the gradient of the line is 1 in 28, 
and that from Whitstable to the summit, a distance of 
3 miles, the line rises through a net height of about 
240ft. The line is still operated. The gradients are 
substantially the same as those with which it was 
originally laid, but the rope haulage system has dis. 
appeared. Visitors to the neighbourhood who have 
travelled on it will, no doubt, possess recollections of 
the tunnel and of the riotous descent from the summit 
to Whitstable. 

It would appear that financial as well as engineer 
ing difficulties had to be faced by the promoters oi 
the line. George Stephenson was responsible for the 
general levels, but not for the actual construction. 
He visited the works once or twice during their 
execution, but his duties seem to have been wholly of 
an advisory nature. Proposals for the construction 
of the line were first made some time in or before 
1825, definitely before the opening of the Stockton 
and Darlington Railway. As evidence concerning 
the date of inception of the scheme we reproduce a 
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letter from the original Copy Letter Book of the 
Canterbury and Whitstable Railway. This book was 
among the relics exhibited by Mr. Ellson. 
Canterbury, Sept. 23rd, 1825. 
Dear Sir, 
The Railway Directors meet here on Monday 

the 26th. inst. at which meeting it is expected a 

deputation will be appointed to proceed at once to 

Darlington to survey that line and make arrange- 

ments with you as to a resident engineer, &c. &c. 

The Deputation will in such case leave London by 

the Mail on Tuesday night, and we have to request 

you will wait their arrival at Darlington which we 
presume will be about the day after your grand 
opening of that Railroad. 
We will write again after the meeting on Monday. 
Xe. 
C. & K. 
Geo. Stephenson, Esq. 
Engineer. 
Darlington. 
Durham. 

The signature “ C. and K.”’ stands for Curteis and 
Kingsford, who acted as solicitors to the promoters. 
Under the date April 29th, 1825, Mr. John Dixon, 
engineer, estimated the cost of constructing the 
railway at £31,000, and the time required for complet- 
ing the work at three years, “unless unavoidable 
accidents occur.”’ This sum proved quite insufficient, 
and on March Ist, 1827, Mr. Dixon estimated that an 
additional £25,000 would be required to finish the 
railway. The actual final cost was £70,000. From 
Mr. Dixon’s second or supplementary estimate we 
can obtain some idea of the prices then current for 
engineering materials. Malleable iron rails were 
entered at £15 per ton, and cast iron chairs at £14 per 
ton. Of the tunnel, 180 yards remained to be com- 
pleted, and the cost of finishing it was estimated at 
£2000. Timber for the landing place at the seashore 
was entered at 2s. 6d. per cubic foot, and three steam 
engines of 25 horse-power were estimated to cost 
together £5000. 

A model of the locomotive “ Invicta ” was exhibited 
by the North-East Coast Institution of Engineers and 
Shipbuilders and an original drawing of it by the 
Science Museum. 
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Mr. Patrick Hamilton, of Everett, Edgcumbe 
and Co., Ltd., presented a collection of “ synelocks ” 
and accessories. The “synclock” is a compact 
and simple form of synchronously driven clock, 
omprising a miniature Warren synchronous motor 
driving the hands of a clock, and suitable for connec- 
tion to any existing wall plug. The correct time- 
keeping of such a clock depends upon the maintenance 
of a correct average frequency by the electricity 
supply authority. 

It has now been recognised as essential in power- 
houses that the frequency should be rigorously main- 
tained at its normal value, not merely for the benefit 
of the consumer, but even more for that of the 
supplier of energy, who cannot effectively work in 
parallel with other suppliers unless the frequency 
of each supply is maintained constant. A means -of 
maintaining correct frequency is the master frequency 
meter, which was also shown. In this device the 
speed of revolution of a small synchronous motor is 
continuously compared with the time-keeping of a 
master clock. In this way the mean frequency is 
controlled, and it is in practice the mean frequency 
which is of importance, small momentary variations 
being of little moment. 

The “ synclocks " exhibited were of both the wall 
and the mantelshelf patterns, in various finishes of 
wood, metal, bakelite, &c. Now that so many power 
stations are maintaining a mean frequency, constant 
at all times within a small fraction of a minute, the 
use of such clocks is, we are informed, rapidly extend- 


ing. It may be added that the “synclock”’ is 
stated to consume less than 3 watts, and that its 
effect upon the lighting bill is quite negligible. A 


very useful field for the “ synelock *’ would appear 
to lie in the synchronisation of public clocks. The 
clockwork of any existing clock has only to be re- 
placed by a “ synclock; *’ miniature synchronous elec- 
tric motor, and henceforward all winding, regulating, 
and, in fact, the whole responsibility for correct time- 
keeping with the central supply authority. 
At present practically the whole of the London area 
and the major part of Greater London has its fre- 
quency regulated to within a second or two per day. 
It is argued that in a very short time there will be no 
excuse for incorrect public clocks, and that in no 
home equipped with electric light need one be 
troubled with the winding, setting, or maintaining of 
spring-wound clocks. 


rests 


Concerning three of the exhibits we need say little, 
for all of them were dealt with separately in our issue 
of May 16th. The first of these three was Mr. R. D. 
Duncan’s instrument for the direct recording of 
cross sections in tunnels. The second was a model of 
the plant used at the G.E.C. Research Laboratories, 
Wembley, for testing overhead transmission towers. 
The third was the National Physical Laboratory’s 
method of testing pivots and jewels for friction and 
wear. A note on this method was included in our 
account of the exhibits at the Royal Society’s Con- 
versazione. Nor need we say much about the portable 
petrol-driven drill exhibited by Mr. 8. E. Thornton, 
for it was described and illustrated in our issue of 
December 16th, 1927. Since we dealt with it on that 
occasion the drill has been developed in the direction 
of fitting it with a saw, thereby considerably extending 
its usefulness on railway track work, the principal 
service for which the drill has been produced. Mr. 
Thornton exhibited cuts which the drill had taken 
when drilling a lin. hole in a 16 per cent. manganese 
steel rail. The tool used for this purpose was, we 
learnt, made of Edgar Allen’s “‘ Stag Major ”’ steel. 

Mr. T. Rooke exhibited models and examples of 
the “H.R.” gear. This worm reduction gearing was 
described in our issue of March 3lst, 1922. In this 
gear the driving and driven shafts are coaxial. At 
right angles to them and to each other are two sub- 
sidiary shafts. The four shafts are connected together 
by means of three worms and three worm wheels, the 
first worm being on the driving shaft and the last 
worm wheel on the driven shaft. By means of this 
gear it is claimed that any speed reduction can be 
obtained with freedom from noise, and with high 
efficiency. The gear, it will be gathered, is built in 
stages, the advantage claimed being compactness and 
high efficiency, especially in large reductions. The 
power which can be efficiently transmitted by worm 
gearing depends principally upon two factors (a) 
the product of the pressure between the worm and 
worm wheel, and the velocity of the worm—known 
as the Px V factor—and (6) the helix angle of the 
worm. By building the gear in stages, the PV 
factor of any stage and the helix angle of any worm 
can, it is argued, be kept within the limits which are 
necessary to high efficiency. On the last stage, 
especially when high torques are required, two worms 
are used on the final worm wheel. These worms are 
balanced so that their thrust reactions cancel. The 
load being balanced on both sides of the final worm 
wheel, its torque capacity is doubled, and the axial 
loads are greatly reduced. The gear has in certain 
cases been used for speed increase instead of for speed 
reduction. The largest reduction so far made for 
commercial use is 54,000 to 1 and for experimental 
purposes 1,000,000 to 1. The largest power which 
up to the present has been transmitted is between 
300 and 400 H.P. It is admitted that the efficiency 
of the gear is about 1 per cent. per stage less than that 
of toothed gearing when new. It is claimed, however, 


that the efficiency is maintained throughout the life 





of the gear and even increases slightly with use, and 
that its silence is maintained. 

Among the several metallurgical exhibits shown by 
Sir Robert Hadfield was one illustrating the pro- 
perties of “‘ Resista M.Q.” steel, a bullet-proof steel, 
which in its bullet-proof condition can be machined 
and bent. Specimens were exhibited which showed 
that armour-piercing small-arms ammunition if it 
succeeded in penetrating the steel, did not cause 
it to disc, flake or crack at the exit surface. The 
bullets made a clean hole in the steel without creating 
flying fragments. Another of Sir Robert’s exhibits 
consisted of drawings of a new design of re-heating 
furnace in which the primary air is pre-heated in a 
metallic recuperator and having means for the auto- 
matie regulation and partition of the primary and 
secondary air for the purpose of reducing the emission 
of smoke. Furnaces of this design are now, we under- 
stand, in successful operation at Messrs. Hadfield’s 
works using solid coal as the fuel. 

The Royal Aircraft Establishment exhibited its 
instrument for measuring the occurrence and extent 
of torsional vibrations in aircraft engines running at 
speeds up to 3000 r.p.m. This instrument makes use 
of two stainless steel mirrors, one of which is arranged 
to be tilted by an “ actuating tube,”’ while the other 
is fixed and provides a base circle of reference. The 
actuating tube is stiff torsionaliy, and is fitted inside 
the air screw shaft of the engine to be examined. It 
is firmly attached to the air screw shaft at the crank 
end. Its front end is carried freely in the instrument, 
and engages with the moving mirror by means of a 
stirrup. A camera box and a source of light enable 
photographic records to be taken of any torsional 
vibration discovered in the engine. A variable timing 
shutter is embodied in the camera equipment, and 
enables the exposure to be set to cover not more than 
two revolutions of the air screw shaft. 

Among the exhibits shown by Mr. J. L. Hodgson 
was the Kent-Hodgson automatic gas pressure con- 
troller, an appliance designed to control the gas 
pressure at each feeding point in a low-pressure gas 
distribution system according to a pre-arranged time 
schedule. The principle 0: operation embodies the 
use of a special gas governor which can be loaded by 
traversing a weight along a balance arm. A cam 
rotated by clockwork determines the pressure at each 
instant. A small electric motor attached to the 
governor moves the loading weight until an indicator 
at the transmitting end shows that the pressure 
required has been actually obtained at the governing 
point. It is found possible to use the same cam for 
successive days in any one week, but a special cam is 
required to deal with the Sunday dinner load. This 
cam is automatically switched in at midnight each 


tects itself against such occurrences as excessive 
pressure in the distribution system produced by the 
failure of other governors, cessation of the flow, or other 
cause. The electric motor is capable of controlling 
the distribution pressure in the largest town gas mains, 
requires only 13 watts to operate it, and is in operation 
for less than six hours out of the twenty-four in order 
to effect the necessary control. 


shown by the same exhibitor, represented a simple 


the planimeter wheel and a tracing pointer is caused 
to move about a centre which itself can move around 
the centre of the diagram. The change of angle of the 


each change of flow is as nearly as possible correct, 
the exact angle being obtained by means of a correct- 
ing cam which slightly modifies the motion of the 
tracing point. 
correction and not with the whole modification of the 
angular motion, does not require to be made to any 
high degree of accuracy. 

Among the exhibits shown by the Wireless Division 
of the National Physical Laboratory there was 
included a demonstration of the reception and auto- 
matic recording of signals at the Orfordness rotating 
wireless beacon. The exhibit showed a new method 
of determining the bearing of a station with respect 
to a fixed transmitter. At Orfordness, on the East 
Coast, a rotating beacon transmitter has been erected 
by the Royal Air Force and is now in continual 
operation. This transmitter consists of a frame coil 
10ft. square rotating uniformly once per minute. 
The signal strength received at any distant point is 
proportional to the cosine of the angle made between 
the direction of the receiver and the plane of the coil. 
When the plane of the transmitting coil is perpen- 
dicular to the great-circle joining the two stations, no 
signal is heard, and when the coil is perpendicular to 
this position the signal strength is a maximum. When 
the normal to the coil lies in the meridian a special 
north identification signal is transmitted and also a 
different signal is sent to identify the east point. 
Except for these signals a contant dash trans- 
mitted. If a stop watch is started when the north 
signal is heard then the angle between the meridian 
and the bearing of the transmitter with respect to the 
receiver can be readily computed by observing the time 
interval which elapses between this north signal and 
the occurrence of the minimum. If the watch is 
divided into degrees and points of the compass, the 
bearing can be read off directly when the signal passes 
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through its minimum intensity. 


Saturday, and remains in operation for twenty-four | 
hours. The appliance as a whole automatically pro- | 


solution to a very difficult problem. An arm carrying | 


This cam, having only to deal with a | 











A square root planimeter for circular flow charts, | 


arm carrying the planimeter wheel corresponding to | 





The great advantage of this method lies in the fact 
that no elaborate D.F. apparatus is required at the 
receiver, a normal W.T. receiver and a stop watch 
being all that is necessary. This aural method of 
reception was demonstrated by the use of a loud. 
speaker in place of telephones. An epidiascope was 
used to project on the screen an image of the stop 
watch, the seconds hand of which was set to run 
synchronously with the beacon by starting it on the 
north identification signal. 

An improvement on this method which eliminates 
the need for a human operator consists in writing the 
received signals on a rotating drum driven syn- 
chronously with the beacon by a phonic motor con- 
trolled by a tuning fork. The telephone output from 
the receiver is passed through a tuned audio-frequency 
amplifier which filters out interfering signals at 
different audio-frequencies. The output from this 
tuned amplifier is then applied to a rectifier, in the 
anode circuit of which is situated a robust relay. The 
relay contacts operate a magnet and pen mechanism 
and the dash and identification signals are written on 
the paper supported on the rotating drum. When 
the two minima occur the pen momentarily lifts from 
the paper and the mid-point of this space gives the 
bearing, which can be read off by means of a circular 
protractor scale or by means of degree lines printed 
on the paper. The trace is made into a small pitch 
spiral by means of a worm traverse movement given 
to the pen, and the whole paper width is covered in 
forty minutes. A permanent record is thus obtained 
for this period, which could be lengthened if desired 
by altering the pitch of the spiral. The recorder 
would give a permanent record of a changing bearing 
such as would be obtained by using it on board 
ship. 

The present beacon at Orfordness operates on 
1040 mi. and gives a calling signal (GFP) for one 
minute followed by four complete rotations, giving 
eight bearings. It is then silent for the succeeding 
five minutes and then repeats the same sequence. 
By using two such stations operating in alternate 
five-minute intervals on the same wave-length a 
direct “ fix could be obtained. 


Mr. H. J. Fereday exhibited a hydraulic traversing 
juck, which was so designed that the resistance to 
traversing it could be made the same when the load 
was on it as when the load was off. The jack is illus 
trated in Fig. 2. The pressure of the water in the 
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Fic. 2--THE FEREDAY TRAVERSING JACK 


cylinder A is admitted to the shallow recess B by 
opening the valve C, the relief valve E being closed. 
The recess B has the same area as the ram, and as a 
consequence the weight of the ram and the load acting 
on it is transferred directly to the bearing surface D. 
In the experimental model exhibited the applied load 
could be varied through a wide range, but as the load 
increased so did the pressure in the cylinder A, and 
the recess B, and as a consequence the frictional 
resistance to traversing the jack on the surface D 
remained constant. For example, when the weight 
of the cylinder, ram and applied load was 21 Ib. the 
normal frictional resistance of traverse was 5} Ib., but 
when the pressure was admitted to the recess B the 
frictional resistance fell to 3lb. On increasing the 
applied load until it and the weight of the cylinder 
and ram reached 153 Ib. the normal frictional resistance 
of traverse rose to 26lb., but when pressure was 
admitted to the recess B the resistance returned to 
its previous value of 3lb. After the jack has been 
traversed the valve C is closed and the relief valve E 
is opened. One or two drops of water pass out of the 
relief valve as a result of the expansion of the cup 
leather in the shallow recess under the release of 
pressure. When the recess B is relieved of pressure 
in this way the frictional resistance of traverse 
instantly rises to its normal value. The relief valve F 
is also a pressure valve, and by its use the pressure in 
the recess B can be raised above that in the cylinder A 
with, as a consequence, a still further reduction in the 
frictional traversing force. The jack is the subject of 
@ provisional application for a patent. 
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“Tue Enoweer” 


A Narrow-Gauge Geared Steam 
Locomotive. 
A DECIDEDLY novel form of narrow-gauge shunting 


locomotive has recently been brought out by Kerr, Stuart 
and Co., Ltd., of California Works, Stoke-on-Trent, and 

















ENGINE—FRONT VIEW 


co., LTD., STOKE-ON-TRENT, 
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is illustrated by the accompanying drawings and half-tone 
engravings. 

The chief peculiarities of this locomotive are the adop- 
tion of a water-tube boiler and a high-speed geared vertical 
engine. 

As will be seen from the illustrations, the locomotive is 
of the six-coupled type, with the boiler in front. The 
engine is arranged at the rear of the driver’s cab and is 
connected with the front driving axle by means of a roller 
chain. The other two driving axles are coupled by means 
of similar chains. 

The boiler is perhaps the most striking feature of the 
machine, and comprises a series of horizontal tubes, which 
are expanded into vertical wrought iron headers. The 
tubes are_2in.4in diameter, and there are 120 square feet 

















THE COMPLETE LOCOMOTIVE 


of heating surface in all. At the top of the headers there 
is a series of larger tubes or drums, 8in. in diameter, each 
of which is connected with the vertical headers by means 
of short nipples. These drums provide a steam space, as 
the normal working water level is within their diameter. 
Above them there is another series of tubes connected 
with the steam regulator chamber. The regulator, it will 
be seen, is manipulated by means of a hand wheel much 
the same as that used for steering a motor car. The area 
of the grate in the fire-box is 5-75 square feet. 

In the half-tone engraving which we reproduce of the 
boiler, a bank of plain straight tubes, towards the chimney 
end, will be noted. This is a feed heater, but this 
arrangement has been superseded in the latest examples of 
this engine by the serpentine tubes shown in the drawing. 


| The principle, however, remains the same ; that is to say, 


the feed water is passed through a heater in the smoke- 
box before it enters the boiler. 
There is an innovation in the arrangement of the super- 
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heater, which takes the form of a solid slab of steel about 
2ft. square by some 2}in. thick, and is used as the front 
plate of the furnace. When the boiler was first designed 
it was made with a plain cast iron front, but it was found 
that this casting warped rather badly on account of the 
heat of the fire ; so it was decided to put the superheater 
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course for the steam, and at the same time give an opening 








here. The slab of stee! is drilled in several directions, and vided with all the usual fittings and works at a pressure 
the passages so formed are plugged to provide a sinuous 


of 300 lb. per square inch. 


The chain is of the roller type, with a pitch of 2}in., and 
its tension is adjusted by moving the axle by means of 


The engine is of the double-acting simple type, and has | screwed radius rods. 
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at the centre for attention to the fire. This scheme, which 


at first sight may appear to be the reverse of the usual 
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ENGINE— VERTICAL 


procedure in the emplacement of the superheater, has the 
advantage that the steam continues directly in its progress 


to the engine at the rear of the boiler. The boiler is pro- 











BOWER OF GEARED LOCOMOTIVE 


cylinders, 6in. in diameter by 8in. stroke. The valves 
are of the piston type, and separate valves are provided 
for admission and for exhaust for each cylinder. The 
steam passage for all the valves is on the inside. Each pair 
of valves is connected with a rocking lever in the top of the 
crank case, which can be plainly seen in the vertical section, 
and this lever is, in turn, worked by an excentric and slide 
valve gear of the Marshall type. The admission valve 
has a lap of 4in., and the exhaust a lap of jin. The lead 
is yin. The throw of the excentric is 4in. The cylinders 
are mounted on columns well above the top of the crank 
case to give easy access to the stuffing-boxes, and double 
glands are provided to prevent water trickling down the 
rods from finding its way into the crank chamber. The 
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THE COMPLETE BOILER 


lubrication of the moving parts is effected by the splash- 
ing of the cranks, and a gauge is provided to show the 
height of the oil level in the chamber. The cylinders are 
lubricated by a mechanical lubricator worked by a cam 
on the countershaft. The crank shaft, which is a drop 
forging, runs in roller bearings. The engine is supported 
by a fixed shaft beneath the crank case, bolted to the side 
frames of the locomotive, while the torque is taken by a 
| stay fixed to the top of the crank case. It is only neces- 
sary to break the steam and exhaust pipe joints and to 
release the clips on the fixed shaft to allow the whole power 
plant to be removed. A sleeve is mounted on the shaft 
at one side of the engine and carries a spur wheel which 
meshes with the pinion on the crank shaft. The sleeve 
also has a sprocket, which works the main driving chain. 
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The main framing is of the plate type, the wheels, axles 
and so forth are of standard type, and the springs are 
laminated. The wheels are 24in. in diameter and the gauge 
may be anything from 60 cm. to 3ft. 6in., as only one size 
of frame is used, and the gauge is determined by the setting 
of the spring brackets. The engine is 13ft. 10in. long over 
the buffer beams, 6ft. 3}in. wide, and 9ft. 6in. high to the 
top of the chimney. It weighs from 6 to 10 tons in working 
order, according to its size. 








SIXTY YEARS AGO. 


Way, we asked in our issue of June 17th, 1870, was the 
steam engine being used to such a small extent for common 
road traffic ? It was not, we maintained, because of want 
of effort on the part of engineers to study the problem 
of constructing a satisfactory steam-propelled road vehicle. 
Savery, Dr. Robison, Cugnot, Oliver Evans, James Watt, 
Symington, Murdoch, Trevithick, Gurney, Gordon, Ogle, 
Dr. Church, Dietz, Boydell, Aveling, and, most recently, 
Thompson, of Edinburgh, had studied the subject and 
had made practical proposals and experiments. Thomp- 
son’s steam omnibus was reported to be working satisfac- 
torily, but Aveling and Porter, having made the most 
successful road traction engine that had ever been pro- 
duced, had given it up in favour of the construction of 
steam road rollers. We felt convinced that the backward 
position of steam on common roads was to be explained 
not by inability on the part of engineers to produce the 
vehicles, but by the faulty and unsuitable construction 
of our roads. The ordinary road presented, we said, a 
soft, rough and yielding surface. The steam roller, we 
were convinced, must precede the steam traction engine. 
With its employment for roadmaking purposes we would 
obtain a hard level surface not liable to sink or form ruts 
and affording more than sufficient adhesion for propulsion 
with smooth wheels. It would no doubt have come as a 
surprise to us and those who thought with us to learn that 
the real key to the introduction of mechanical road trans- 
port lay in the development of the internal combustion 
engine, a form of prime mover which few people in those 
days regarded seriously. . . . Immediately following the 
leading article in which we expressed our views concerning 
the future of mechanical road transport, we dealt in a 
severe manner with the shortcomings of the Thames 
steamers and of the Citizen Steamboat Company which 
operated them. The most outrageous of the old ramshackle 
piers along the banks of the river had been abolished, 
but the steamers which came alongside them were,we said, 
mean, shabby, disreputable things embodying the dis- 
comforts, helplessness and ugliness of a bygone day. The 
passengers were unprotected from the sun if they remained 
on deck, and if they went below they were stifled, cramped 
and deprived of all convenience. Journeying by river was, 
at that time, an important means of transit to the Londoner, 
for the congestion of traffic in the streets was as productive 
of delay and annoyance much as it is to-day. He had to 
suffer from the activities of restive gas companies, the short- 
comings of incompetent vestries, the freakish acts of 
omnibus companies, and the inefficiencies of broken- 
winded cab-horses. We have swept away some of these 
hindrances to free traffic in the streets, but we have added 
others. The restiveness of electric light companies, the 
Metropolitan Water Board and other bodies have been 
added to that of the gas companies, and if the cab-horse 
has disappeared, we have the taxi-cab and the motor bus 
more than filling his place. The river steamboat could 
undoubtedly afford relief to the congestion of our streets, 
but the last of them ceased to ply in the lower reaches 
about twenty years ago. 








Tue total production of sulphuric acid in Poland during 
last year was 387,924 tons. The greater part of it was got 
as a by-product in the roasting of zinc ore. 
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Centrifugal Feed Pumps for 
High-pressure Boilers. 
WEYLAND. 


By Director G. 


Ly modern designs of boilers for the highest working 
pressures, it is well known that the water content is often 
quite small, and the evaporation per unit surface very high, 
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FiG. 1--COMBINED STEAM AND ELECTRIC FEED PuMP 


so that very reliable feeding arrangements are required. 
Even should the feed supply be stopped for a few minutes 
only, it is quite possible that serious interruptions in the 
operation of the plant may be caused. In view, also, of 
the sudden demands for large quantities of steam, which 
often take place, it is very desirable thai feed arrangements 


When a single feed pump is used, it is advisable so to 
design the boiler feed installation that in the case of this 
pump stopping, another pump comes automatically into 
operation and is on full load within a few minutes. Such 
a reserve pump can be driven either by an electric motor 
or a steam turbine. Naturally, there are many different 
solutions to such a problem. In practice, the pump arrange- 
ment can be adapted to the needs of the particular installa- 
tion in view, while in the case of new boiler lay-outs it 
is possible to consider many alternative and new designs 
of plant. The steam turbine is probably the most useful 
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Fic. 7 PUMP CHARACTERISTICS 
form of drive for automatic boiler feed pumps, as steam 
can always be obtained in the desired quantities. 
Automatic Turbine-driven Feed Pumps.—Fig. 1 shows 
a steam turbine-driven feed pump which automatically 
comes into operation when an electrically driven pump 
working in conjunction with it is stopped. The steam 
turbine is controlled by a governor which opens the inlet 
valve as soon as the electrically driven plant is stopped. 
This mechanism can be arranged in different ways. It is 


pumps arranged in this manner. For this purpose a contro! 
unit of the “ Askania ” type may be used. This apparatus, 
which was fully described in Tue Enorvusr of June Ist, 
1928, and March Ist, 1929, consists of a swinging jet pipo 
which directs a stream of oil under pressure to one of two 
orifices connected with servo-motor controls. In the 
example shown in Fig. 2, the jet pipe is actuated by 
a Bourdon tube, which is connected to the delivery sic 
of the electrically operated pump. Accordingly, as th. 
jet is directed on to the “open” or closed orifice, thy 
servo-motor opens or closes the steam inlet valve on tly 
turbine driving the standby feed pump. 

Under normal working conditions, the pressure in thi 
pump circuit maintains the jet in the “ closed ”’ position 
so that the inlet valve on the turbine remains shut. A 
soon, however, as the delivery pressure falls below 
predetermined value, the jet pipe is swung over to thx 
“open ’’ position, and the servo-motor then operate- 
the valve and admits steam to the turbine-driven pump 
When the motor-driven pump is again started and thy 
delivery pressure rises to the value desired, the turbine 
driven pump again shuts down. 

The illustration reproduced in Fig. 3 shows a com 
bined starting and differential pressure control system 
by which the turbine-driven pump is automatically started 
up when the electrically driven pump fails. In this 
instance, the actuating device serves not only to start 
up, but also to regulate the delivery pressure, of the steam 
turbine-driven pump. As shown in the drawing, there are 
two corrugated diaphragms on which the opposed pressure 
of the feed and boiler systems act. There is also a lever 
and weight which balances the two pressures. As 
soon as the pressure difference is increased beyond a certain 
predetermined value, the turbine-driven pump is auto 
matically started up and maintains the desired feed pres 
sure for the boiler system under all load conditions. 

In order to ensure the safe operation of the boiler 
installation with three feed pumps it is necessary to make 
the designed output of each pump larger than the mean 
demand, so that in all circumstances an adequate supply 
of feed is maintained. Under regular working conditions, 
the individual pumps are not always fully loaded and 
often operate under very light loads. In the design of 
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FiG. 2--CONTROL UNIT OPERATED BY 


should be such as to make the pumps quite flexible so 
that they fit in at all times with the steam demands on 
the plant. For boiler feed purposes the centrifugal type 
of-pump is to be preferred to the reciprocating type on 
account of the very small size of the installation. 

To ensure reliable operation, it is the practice in many 
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Fic. 4--ARRANGEMENT FOR UTILISING CONDENSATE 


large power stations to install two or more feed pumps, 
which work in parallel at partial load. Thus, in the case 
of one or other of the pumps falling out, the remaining 
pump can quite well take up the load. Such an arrange- 
ment is particularly useful when the current for driving 
the pumps is obtained from different sources of supply. 
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BOURDON TUBE 


important, however, that it should be operated by the 
electric current in the motor driving the pump. So long 
as the current is flowing normally, a small electro-magnet 
holds the steam inlet valve in the closed position. As 
soon, however, as the current fails, the magnet releases 
the valve, which is then opened automatically by a@ spring. 
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FiG. 3--CONTROL UNIT OPERATED 8Y DIAPHRAGM 


such a feed pump, it is very necessary, therefore, to make 
sure that the pump will work quite satisfactorily without 
special attention under all conditions of load. For such 


duties, the Q H, or quantity head characteristic, should 
be flat, or slightly inclined at the no-load point, and in 
no case should it show a peak. 


Should these conditions 
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This arrangement, however, does not take into account 
the failure of the electrically driven pump through any 
fault in the pump itself or lack of water. To meet these 
conditions, it is n to fit mechanism operated by 
the pressure head of the electrically driven pump. Fig. 1 
shows two electrically driven and two turbine-driven 


6—FEED CIRCULATING PUMP 


not be observed, it is certain that at partial loads, pulsa- 
tions and water hammer will be set up. 

In Fig. 7 typical pump characteristics for unstable and 
stable Q H or quantity head lines for ten-stage centrifugal 
feed pumps areshown. When a pump with a characteristic 
of the unstable type is worked either in parallel with other 
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sets, or even by itself, pulsations and water hammer of 
a serious character take place. Such phenomena are most 
marked when the pipe line is long or elastic, or when mild 
steel feed-heaters are arranged between the feed pumps 
and boilers. These disturbances can be completely 
obviated if the same pump be re-equipped with different 
impellers and guide rings. The curve for such a re-equipped 
pump is shown in dotted form in Fig. 7. When several 
pumps are called upon to work together in parallel it is 
absolutely necessary to choose pumps with a stable and 
flat Q H characteristic. In earlier practice, when employ- 
ing pumps with an wustable characteristic, thereby causing 
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pulsations, it was customary to better the conditions by 
by-passing part of the water delivered, either back to 
the pump suction or to the feed tank. Also, in many 
cases, & non-return valve was introduced so that the 
by-pass connection was automatically opened when work- 
ing at partial loads. By such means, the pump was not 
run in the unstable part of the QH line. This arrange- 
ment, however, of returning part of the water delivered 
by the pump to the suction tank, was wasteful from the 
point of view of power, and in certain circumstances, 
led to a direct loss of from 30 to 40 per cent. With pumps 
having a stable characteristic, these measures are not 
necessary, as vibrations and pulsations cannot arise. By 
choosing the appropriate form of blade the characteristic 
can be so influenced that it will be flat towards the no-load 
position, or, at least, only have a slight slope. 

Tests on Pumps with Stable Characteristics.—In the two 
lower curves in Fig. 7, the characteristics of a ten-stage 
Klein Schanzlin and Becker pump with different blades, 
both designed for the same maximum output at the 
highest pressure are reproduced. They show clearly the 
two types of flat or sloping characteristics. Which type 
of curve to adopt depends on the type of pump drive 
chosen and the general operating conditions. 

In the top curve in Fig. 10 are shown the test results 
from a ten-stage high-pressure feed pump for a large power 
station. In this particular instance a flat and stable 
characteristic was required, which, it may be noted, has 
been obtained. The very small pressure increase between 
partial or no-load and the normal working output was a 
necessary condition for the reliable working of the feed- 
water regulator. In the case under consideration the rise 
in pressure between no-load and maximum working output 
is only of the order of 8 per cent. The curves reproduced 
in the middle group of Fig. 10 show the characteristics of 
the same feed pump operating at different speeds against 
a constant pressure head of 35 atmospheres, or about 
497 Ib. abs. The speed only alters about 4} per cent. 
between full working output and no-load. 

In view of the small alterations in speed necessary 
for such pumps it is now possible to drive them with 
ordinary three-phase motors, whereas formerly special 
motors with devices for speed regulation without loss, 
were necessary with a corresponding increase in first cost 
and space taken up. The dotted power line in the same 
series of curves shows the very small loss incurred when an 
ordinary three-phase motor is employed instead of a 
special variable speed motor for driving a feed pump with 
a flat Q H line. 

A part of the mechanical friction of the pump impeller, 
particularly at the sides, also the friction in the guide 
passages, is transformed into heat, and is transferred to the 
feed water, thereby increasing its temperature. This 
heating of the feed water increases the overall efficiency 
of the plant and must be allowed for in assessing the 
pump efficiency. In the lower group of curves reproduced 
in Fig. 10, the output and efficiency curves for a 100 atmos- 
pheres, or 1420 lb. abs., feed pump are given, and the 
pump efficiency with and without the allowance for the 
heat added by friction, is shown. The loss by heat and 
the heat recovered in the feed water are also indicated. 
It may be noticed that at smaller outputs with high work- 
ing pressures the temperature increase of the feed water 
is well worth taking into account. 

In Figs. 8 and 9 views of a turbine-driven feed pump for hot 
water, designed for 110 atmospheres, or 1560 Ib. abs., with 
an output of 180 to 240 metric tons per hour for the Mann- 
heim Power Station, and of a steam turbine and motor- 
driven pump specially built for the Benson 250 atmos- 
pheres, or 3550 Ib. abs., boiler installation at the Berlin 
Gartenfeld works of the Siemens-Schuckert Company, 
are reproduced. These two pumps, it will be seen, 
are of the single-casing type. While multiple-stage 
pumps may have a higher overall efficiency, they need 
a larger number of bearings and stuffing-boxes. Such 


stuffing-boxes, particularly on the suction side of the high- 








pressure stages, require g:eat care in design and greatly 
increased attention in operation on account of the high 
pressures and temperatures which have to be taken into 
consideration. For the above reasons a single-casing 
pump is accepted with a slightly lower efficiency; but 
the best working speed for single casing pumps for high- 
pressure boiler installations is higher than that suitable 
for three-phase motors, so that in most cases gearing 
between the motor and the pump must be employed. 

A particular feature of this design of pump is the 
method of securing the casing to the bed-plate, especially 
when stage heating of the feed water is employed. In 
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such a case, several different temperatures may occur in 
the same pump. Arrangements must, therefore, be made 
to allow the casing to expand both axially and radially, 
so that the impeller always runs in a central position. The 
feet on the pump casing are generally placed at the sides 
at about the height of the shaft. Suitable arrangements 
are also made to allow the pump casing to expand in all 
directions and to take up its own position on the bed-plate. 
This is done by the provision of guiding surfaces and 
special holding-down bolts. 

In high-pressure steam installations, particularly where 
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Fic. 10-PumMP CURVES 

inter-stage exhaust steam is re-superheated with 
high-pressure live steam, there are considerable quantities 
of condensate available which can be advantageously 
introduced into the last stages of the feed pump and so 
re-delivered to the boiler without loss of pressure and 
without the need of a special condensate pump. The 
drawings reproduced in Fig. 5 show such an arrangement, 
which has been successfully employed on the large pumps 
at the Mannheim Power Station. At the circumference 
of the impeller there are nozzle-shaped openings placed at 
regular intervals, which allow the very hot condensate 
from the steam superheaters at 305 deg. Cent. to mix 


or 


intimately with the feed water at about 200 deg. Cent. 
without the danger of forming steam. Between the con- 
densate steam trap and the inlet connection to the pump 
a non-return valve, which automatically closes when the 
pump is out of action, is introduced. Such a valve is 
necessary because, in the case of a sudden stoppage of the 
pump, the high-pressure condensate would pass through 
the pump passages on to the inter-stage heater and do 
considerable damage. The construction of the valve 
and the way in which it is connected in the pump system 
is shown in Fig. 4. When the pump is in operation the 
pressure of the last stage operates on the piston and opens 





Pump 


the valve. As soon, however, as the pump stops, the valve 
is immediately closed by the weight and the high-pressure 
condensate. To make sure that no feed water shall pass 
into the steam mains or the superheater, a steam trap is 
introduced into the system at the point shown. 

In Fig. 6 the special feed circulating pump supplied to 
the Mannheim Power Station is shown. By circulating 
water from the lower boiler drum through the superheater 
to the upper boiler drum the pump ensures that no burning 
of the superheater tubes can take place when there is no 
steam in the boiler. This particular pump was designed to 
deal with water at 100 atmospheres, or 1420 lb. abs., at 
temperatures up to 310 deg. Cent. The casing is made from 
a solid steel forging and the stuffing-boxes are of the water- 
cooled labyrinth type. The pump has a designed output of 
30 cubic metres per hour delivered against a pressure of 
30 m., and it runs at a designed speed of 1450 revolutions 
per minute. 








B.E.8.4. SPECIFICATIONS. 


TRAMWAY AXLES 


Tse British Engineering Standards Association has 
just issued a revised edition of British Standard Specifica- 
tion No. 102 for Tramway Axles. The new issue is larger 
than the old and contains separate specifications for axles 
of three different qualities of material. This extension 
has been made in view of the increasing tendency amongst 
ergineers to adopt axles with a somewhat higher tensile 
strength, and this demand has been met by providing for 
axles of high tensile carbon steel and of nickel chrome 
steel. The specification as revised will now meet the 
requirements of all tramway undertakings. The oppor- 
tunity has also been taken to make certain changes so 
as to bring the specification more into line with present-day 
requirements 


FLAMEPROOF AIR-BREAK SWITCHES 
CIRCUIT BREAKERS. 

The British Engineering Standards Association has 
just issued revisions of British Standard Specifications 
Nos. 126 and 127 for Flameproof Air-break Switches, with 
or without Fuses, and for Flameproof Air-break Circuit 
Breakers. These Specifications, which are suitable for use 
with alternating-current and direct-current voltages, not 
exceeding 660 volts, have been reviewed by the Colliery 
Committees of the Association with a view to making them 
suitable for the latest requirements of the Coal Mining 
Industry in this country. Provisions are included dealing 
with design, construction, rating, sizes and marking. The 
question of tests is fully dealt with, type tests being laid 
down for mechanical strength, breaking capacity, flame- 
proofness, and temperature rise, while special dielectric 
and performance tests are also incorporated. 

A useful addition has been made to the Specifications 
by the inclusion, in the form of an Appendix, of some 
Notes on the Problems of Flameproof Enclosure, which 
have been based upon the reports of the Safety in Mines 
Research Board. They are inserted for the information 
and guidance of purchasers and users rather than for the 
instruction of manufacturers. 


AND 


Copies of these Specifications—Nos. 102, 126 and 127 
can be obtained from the British Engineering Standards 
Association, Publications Department, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d. each, post free. 








A PLaAnt for the production of sulphuric acid from native 
pyrites is to be put up at the St. Maurice mills of the 
Canada Power and Paper Corporation. 
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A Coal Crushing Machine. 


Tue illustration which we reproduce below represents 
a new type of coal-crushing machine, which is being 
made by British Jeffrey-Diamond, Ltd., of Stennard Works, 
Wakefield. 

It has a single toothed roll, which breaks the coal against 
a curved breast plate. The roll is built up in segments of 
either close-grained white iron or manganese steel, and is 
so devised that worn parts can be easily replaced. This 
roll is provided with two sets of teeth, one of considerable 

















COAL CRUSHING MACHINE 


length, which feeds the coal downward, and another shorter 
set for doing the actual breaking against the breast plate. 
Grooves are made in the plate for the passage of the longer 
teeth. The plate, which is of cast steel, with a renewable 
wearing face, is hinged at its upper end in the framing, 
and is adjusted as to its distance from the roll by the tie 
rods, springs, and nuts, which show plainly in the illus- 
tration. The roll is driven through machine-cut gearing 
by a belt on the fly-wheel, which is connected with its shaft 
by wooden dowel pins so that in the event of any foreign 
substance getting into the machine these pins will shear 
off before any damage is done. The whole machine is 
substantially built and provision is made for the lubrica- 
tion of the bearings by means of Stauffer lubricators. 








A New System of Reserve Lighting. 


IN many cases—such as in theatres, cinemas, large 
stores, and the like—in which it is of paramount importance 
that anything that might occasion panic should be avoided, 
it is customary, if the supply of current for lighting be 
taken from an outside source, to install some auxiliary 
means of supply. Such means may be either an auxiliary 
generating set or a storage battery. As ordinarily arranged, 
however, both these adjuncts are subject to certain dis- 
advantages. The generating set, unless it is always kept 
running at full voltage, will have to be started and run up 
to speed. If it be always kept running, fuel is continuously 
being consumed, and, if it has to be started up, some time 
must elapse before current is available, during which the 
building is without light and panic may have occurred. 
Batteries, too, have to be kept charged and maintained 


sufficient energy to perform an operation which will be 
referred to immediately. During normal working, the 
clutch C is disengaged, and the machine A operates as 
@ motor, obtaining its current from the supply mains 
through the switch E, as will be explained later, and runs 
at full speed. The fly-wheel B is, consequently, also kept 
revolving at full speed, and, if it be desired, the motor A, 
instead of running idle, can be employed to drive machinery 
to which it may be coupled by an automatic clutch G. 
If the current be alternating, the machine may be 4 
synchronous motor, which may be used to improve the 
load factor of the plant. For continuous current working 
the machine is shunt wound. 

The machine A is connected to the supply mains by 
means of an overload and no-voltage circuit breaker E, 
which also operates the clutches C and G. Should a break- 
down of the main supply occur, this circuit breaker 
operates the clutch C, thus coupling the shafts of the 
machine A and of the engine D together. The energy 
in the fly-wheel is sufficient to start the engine, which 
then drives the machine A so that it becomes a generator 
and supplies current to the system to take the place of 
the main supply. There is not any noticeable break in 
the lighting. At the same instant that the clutch C is 
actuated, the clutch G is released, so that, if at the time 
of the failure of the supply mains, the machine A is driving 
machinery, the load is immediately taken off. 

In addition to being specially applicable for use in 
theatres, &c., it is claimed that the auxiliary arrangement 
described in the foregoing would be particularly useful 
in glass and steel works, in the chemical industries, in 
coal mines, on railways, in hotels, and in many other 
directions. 

We are indebted to Monsieur R. E. Mathot, of 29, Rue 
René Dubreucq, Brussels, for the particulars in the fore- 
going. 








ARC WELDED STEEL STRUCTURES IN 
AMERICA. 


On the occasion when the first weld was made towards 
the construction of the new fourteen-storey office building 
of the Edison Electric Illuminating Company, of Boston, 
which took place on April 27th, 1930, Mr. F. P. McKibben, 
consulting engineer, of the General Electric Company, 
made a few remarks on the progress of electric welding. 

The first public demonstration of the arc welding of steel 
was, he said, before the Franklin Institute of Philadelphia 
in 1877. By 1887 the process was in use in welding street 
railway rails. And although as early as 1916 the first 
are welding was performed on a steel building of any size, 
it really was not till during the past decade that the process 
came widely into use in building construction. 

There are in the United States nearly 100 buildings in 
which welding has been totally or partially used. The 
tallest, Hotel Homestead at Hot Springs, Virginia, is 180ft. 
high, with eleven storeys in the main part of the building. 
In that structure there is not a single rivet. The next 
tallest is the steam power plant at Hotel Chalfont, Atlantic 
City, N.J., 150ft. high, carrying boilers and other equip- 
ment common to steam power plants. 

The General Electric Company’s welded building at 
West Philadelphia contains the greatest tonnage of welded 
steel, and the 987 tons of steel are connected entirely by 
electric arc welding. This building has several 10-ton 
travelling cranes and many 2-ton wall cranes. The 
structure has been in use nearly two years and a recent 
thorough examination of all the welds showed them sound 
and safe. 

There are about twenty railway and highway bridges 
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NEW SYSTEM OF RESERVE LIGHTING 


and an attendant must always be present—which all cost 
money—and, moreover, there must always be a period 
of time—however short it may be—between the failure 
of the supply and the switching of the battery on to the 
circuit, during which the lights would be out. 

To overcome these disabilities, an ingenious method 
of automatically providing an auxiliary supply has been 
devised. It is illustrated, diagrammatically, in the 
accompanying engraving, which shows the arrange- | 
ments for direct-current working. The circuit, which has | 
to be continuously supplied with current, is shown at H. 
F is a hand-operated double-way switch, which, when | 
closed upon the upper contacts, connects the supply 
mains directly to the circuit H. In that case, the auxiliary 
set, which we are about to describe, is entirely eliminated 
from the system. When the switch is closed on the lower 
contacts, as it normally is, then the auxiliary set is brought | 
into play. 

The auxiliary set embodies an internal combustion | 
engine D and an electric machine A, which can be coupled | 
together by means of a clutch C. Mounted on the shaft 
of the electric machine—which is of such type that it will 
operate equally well as a motor or a generator and which 
may be either alternating or direct current, according to 
requirements—is a fly-wheel, which is heavy enough to 
return, momentarily to the system—owing to its inertia— | 


| thus making a double-decked structure. The upper deck 


which are partially or wholly welded. For example, the 
old Pennsylvania Railroad bridge over the Susquehanna 
River at Havre de Grace, Md., had an upper deck welded 
in to carry the heavy northbound traffic, while the old 
railroad floor was made to carry the southbound traffic, 


is entirely welded throughout the length of the bridge, 
which is about 3000ft. 

A new building in Los Angeles, 150ft. high, is being 
built with its earthquake bracing welded. Welding has 
proved itself very satisfactory and useful in repairing and 
strengthening old buildings and bridges, and in many cases 
this can be done much more cheaply and with less dis- 
turbance than by any other method. The Pennsylvania 
Railroad welded some important eyebars on one of its 
railroad brigdes near Pittsburgh, in order to strengthen 
the bridge; while the Chicago Great Western Railroad 
welded several hundred tons of steel on its bridge over the 
Missouri River at Leavenworth. 








Ir is said that extensive deposits of gold, coal, iron, 
lead and mercury have been discovered in the Chinska- 
kiang and Yalungkiang valleys of Sikong on the Szechwan- 


Launches and Trial Trips. 


Atrrep Jones, motor ship; built by Harland and Wollfi, 
Ltd., to the order of the British and African Steam Navigation 
Company, Ltd.; dimensions, 370ft. by 51}ft. by 33}ft.; gros 
tonnage, 4020. Engines, single-acting, eight-cylinder airless 
injection ; constructed by the builders ; launch, April 28th. 


TAYBANK, motor ship ; built by Workman, Clark (1928), Ltd., 
to the order of Andrew Weir and Co.; dimensions, 440ft. by 
57ft. by 38ft. Tin. Engines, twin sets of Sulzer five-cylinder 
constructed by the builders ; launch, April 28th. 


Warwick CasTLx, motor vessel ; built by Harland and Wolff, 
Ltd., to the order of the Union-Castle Mail Steamship Company, 
Ltd.; dimensions, 650ft. by 75ft. by 44}ft.; gross tonnage, 
20,500. Engines, two eight-cylinder, double-acting four-stroke ; 
constructed by the builders ; launch, April 29th. 


BrapBurRn, steamship ; built by William Gray and Co., Ltd., 
to the order of the Shipping Company, Ltd.; dimensions, 
400ft. by S4ft. 3in. by 28ft. Engines, balanced quadruple 
reciprocating, pressure 260 1b. per square inch; constructed 
by the builders ; trial trip, April 30th. 

Crry or Barcetona, steamship ; built by Barclay, Curle and 
Co., Ltd., to the order of the Ellerman Lines, Ltd.; dimensions, 
425ft. by 58ft. by 29ft. 9in.; 5600 tonnage. Engines, 
four-crank triple-expansion, 23}in., 40jin., 50in. and 50in, dia 
meter by 48in. stroke, pressure 265 1b. per square inch ; con- 
structed by the builders ; trial trip, April 30th. 


Maron, motor ship ; built by Caledon Shipbuilding and Engi- 
neering Company, Ltd., to the order of Alfred Holt and Co.; 
dimensions, 426ft. 6in. by 56ft. by 31ft. 9in.; gross tonnage, 6700. 
Engines, two sets of six-cylinder four-stroke single-acting ; 
constructed by the North-Eastern Marine Engineering Com- 
pany, Ltd,; trial trip, April 30th. 


Sours Arrica, motor oil tank ship; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of A/S. Noruega; 
dimensions, 499ft. by 65}ft. by 39}ft.; to carry 13,700 tons. 
Engines, two sets of Wallsend-Sulzer two-stroke ; constructed 
by the Wallsend Slipway and Engineering Company, Ltd.; trial 
trip, May 3rd. 

HamsBvurco, motor ship; built by A. and J. Inglis, Ltd., to 
the order of the Argentine Navigation Company, Ltd.; dimen 
sions, 275ft. by 43it. by 13ft.; 1500 tons gross. Engines, two 
six-cylinder, four-stroke trunk type Diesel: constructed by 
Harland and Wolff, Ltd.; launch, May 8th. 


New ZEALAND, motor tanker; built by Barclay, Curle and 
Co., Ltd., to the order of Erling H. Samulsen’s Rederi II. A/S.; 
dimensions, 483ft. by 65ft. by 36ft. 9in. Engines, Barclay- 
Curle-Doxford opposed-piston airless-injection, 480 mm. bore 
by 1880 mm. stroke, 3600 B.H.P.; constructed by the builders ; 
trial trip, May 9th. 

IRISKINK, twin-screw motor ship; built by Workman, Clark 
(1928), Ltd., to the order of Andrew Weir and Co.; dimensions, 
440ft. by 57ft. by 38ft. Jin. Engines, five-cylinder Sulzer type ; 
constructed by the builders ; trial trip, May 8th. 

Wuu1Am WILseRrorce, motor ship; built by David and 
William Henderson and Co., Ltd., to the order of African Steam- 
ship Company, Ltd.; dimensions, 370ft. by 51}ft. by 33$ft.; 
to carry 5650 tons. Engine, single-acting airless injection ; 
constructed by Harland and Wolff, Ltd.; trial trip, May 10th. 


LAUREL, motor ship ; built by Blythswood Shipbuilding Com- 
pany, Ltd., to the order of Rederaiktiebolaget Oul Transporter ; 
dimensions, 500ft. by 654ft by 35ft. 8in.; to carry 13,700 tons. 
Engine, single-acting, two-cycle, seven-cylinder Polar Diesel ; 
constructed by Atlas Diesel Company, I.td.; launch, May 12th. 

R.I.M.S. Hixpustay, sloop; built by Swan, Hunter and 
Wigham Richardson, Ltd. Engines, turbines ; constructed by 
R. and W. Hawthorn, Leslie and Co.; launch, May 12th. 


TWEEDBANK, twin-screw motor ship; built by Workman, 
Clark (1928), Ltd., to the order of Andrew Weir and Co., Ltd.; 
dimensions, 440ft. by 57ft. by 38ft. 7in. Engines, five-cylinder 
Sulzer type ; constructed by the builders ; launch, May 14th. 


Crry or Sypney, steamship; built by Workman, Clark 
(1928), Ltd., to the order of Sir Sebi R. Ellerman, Bart.; dimen- 
sions, 460ft. by 58ft. by 34}ft.; gross wot 6980. Engines, 
four-cylinder triple-expansion, pressure 265 lb. per square inch ; 
trial trip, May 15th. 


Henai Estier, steamship; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Société Maritime 
Nationale ; dimensions, 263it. by 38}ft. by 20ft. 9in. Engines, 
triple-expansion, 20}in., 33in. and 54in. diameter by 36in. 
stroke ; constructed by the builders ; trial trip, May 16th. 


Evra, oil tank motor ship ; built by Sir W. G. Armstrong. 
Whitworth (Shipbuilders), Ltd., to the order of Hansen Tangen 
Rederi A/S.: dimensions, 408ft. by 54ft. 9in.; to carry 8950 tons. 
Engine, Armstrong-Sulzer single-acting, two-cycle air injection, 
port scavenger, 2250 B.H.P.; constructed by the builders ; trial 
trip, May 16th and 18th. 


Dunpar Caste, motor ship; built by Harland and Wolff, 
Ltd., to the order of the Union-Castle Mail Steamship Company, 
Ltd.; dimensions, 470ft. by 61ft. by 35ft. 3in.; gross tonnage, 
10,002. Engines, two six.cylinder single-acting Diesel ; con- 
structed by the builders ; trial trip, May 20th. 

PrestatyNeE Roses, steamship ; built by David and William 
Henderson and Co., Ltd., to the order of Richard Hughes and 
Co.; dimensions, 220ft. by 34ft. by 16ft. 3in. Engines, triple- 
expansion, I7in., 27in. and 45in. diameter by 33in. stroke, 
pressure 180 lb. per square inch ; trial trip, May 20th. 


Arruis, steamship ; built by William Gray and Co., Ltd., to 
the order of Atlanticos Steamship Company, Ltd.; dimensions, 
403}ft. by 53}ft. by 25ft. Sin. Engines, triple-expansion, 
24}in., 4lin. and 68in. diameter by 48in. stroke, pressure 200 Ib. 
per square inch ; constructed by the builders ; trial trip, May 
21st. 

Esano, steamship ; built by Harland and Wolff, Ltd., to the 
order of the Ebano Oil Company, Ltd.; dimensions, 200ft. by 
47ft. by 19}ft.; gross tonnage, 2300. Engines, triple-expansion, 
pressure 180 lb. per square inch ; launch, May 27th. 

Genova, twin-screw motor ship ; built by Harland and Wolff, 
Ltd., to the order of the Argentine Navigation Company, Ltd.; 
dimensions, 275ft. by 43ft. by 13ft.; tonnage, 1497. 
Engines, two six-cylinder Harland-B. and W. trunk type airless 
injection ; constructed by the builders ; trial trip, May 27th. 
Lucerna, motor ship; built by Palmer’s Shipbuilding and 
Iron Company, Ltd., to the order of “ Lumina " Steamship Com- 
my, Ltd.; 9450 tons deadweight. Engines, single-screw 
allsend-Sulzer Diesel ; constructed by Wallsend Slipway and 
Engineering Company, Ltd.; launch, May 27th. 

TANIMBAR, motor ship; built by the Caledon Shipbuilding 
and Engineering Company, Ltd., to the order of Stoomvaart 
Maatschappij ** Nederlan dimensions, 465ft. by 62ft. by 
36ft. 3in.; gross tonnage, 8230. Engine, eight-cylinder, two- 
cycle, single-acting reversible Diesel; constructed by Sulzer 
Bros.; launch, May 27th. 

FLYNDERBORG, steamship ; built by William Gray and Co., 
Ltd., to the order of Aktieselskabet Dampskibsselskabet, Danne- 
brog; dimensions, 290ft. 4in. by 40ft. by 2]ft. 4in. Engines, 
triple-expansion, 20in., 31}in. and 53in. by 36in. stroke, pressure 
180 Ib. per square inch ; constructed by the builders ; trial trip, 





Tibetan frontier. 


May 28th. 
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South African Engineering Notes. 


The Zambesi Bridge: More Outlets for Nyasaland. 


Construction work on the great Zambesi Bridge, 
which is to link the port of Beira to Nyasaland, + wd 

At present the work is being confined to the building o: the 
earthwork approaches on either bank, and the erection of 
bunds to keep the turbulent river in check. It is anti- 
cipated that the bridge will be completed and through 
railway communication effected by 1934. 


Platinum Setback. 


The South African platinum mining industry has 
had belie difficulties to contend with. Up to comparativel 
seneans these difficulties were mostly of a see 
lurgical and chemical nature, but now = re these have 
been to a very large extent overcome, the price of the 
metal has fallen to £8 10s. compared with £13 a few 
months ago and about £25 when platinum was first 
found to exist in commercial quantities in this country. 
The result is that ore which at £12 or £13 would have given 
a very substantial profit, now hardly pays to work. This 
is the case with the Potgietersrust section of the Potgie- 
tersrust Platinums, Ltd. The pilot plant at this secton 
has achieved its object in enabling the metallurgical 
problems of the recovery of platinum to be studied to 
good purpose. The reduction in the price of platinum 
is such that this small pilot plant cannot be worked at a 
profit. It is therefore proposed to close it down. While 
a large modern plant could make a profit at this section 
with platinum at its present price per ounce, there is more 
profitable ore awaiting exploitation on the company’s 
Rustenburg section, and therefore when the time comes 
any expenditure on further plant will be in that area. 
The Rustenburg ore runs 8 dwt., and extraction is 
improving. 


The Transport Problem. 


Owing to the increasing severity of the competi- 
tion of private road motor services with the railways, the 
Government, a little time back, appointed a Motor Com- 
petition Commission to go into the whole transport question 
and report. This report was furnished a few weeks ago, 
and the.Government, towards the end of May, introduced 
the Motor Carrier Transportation Bill to Parliament. 
This Bill does not follow the lines of the report, which, 
while approving proper control, stated that the develop- 
ment of private road services was inevitable and was 
legitimate within proper limits. The Bill, on the contrary, 
seeks to set up a Government-appointed board which it 
is urged would enable, with the railway board, the Govern- 
ment to have at its mercy all the transport in the Union. 
Should the Bill become law nobody will be able, for 
reward, to convey any person by means of any motor 
vehicle, unless it be designed to carry fewer than seven 
persons, or to convey any goods by any vehicle along any 
transportation route unless a certificate is obtained from 
the controlling board. There is opposition to the Bill 
from almost all sections of the community, and the 
Executive Committee of the Johannesburg Chamber of 
Commerce has severely criticised the attempt to obtain 
a complete monopoly of passenger and goods traffic, 
declaring that it would be against the public interest. 


Mineral Search in Southern Rhodesia. 


The Minister of Mines for Southern Rhodesia 
has obtained the approval of the Legislative Council for 
the reservation against prospecting or pegging of an 
area extending from the intersection of latitude 20 and 
longitude 31 down the latter meridian to the Lundi River, 
thence north along the border to latitude 20 and thence 
along that parallel to the starting point. The reservation 
is for the purpose of granting exclusive prospecting facili- 
ties, on conditions to be approved by the Government, 
to a company to be registered in Southern Rhodesia. 
The company will include, so it is understood, the British 
South African Company, the Anglo-American Corporation, 
the Rhodesian Anglo-American Corporation, and others 
of the big interests in the Northern Rhodesian copper 
fields. The area, which is about 9000 square miles in 
extent, is, for the most part, at a long distance from the 
railways, and very hilly in the part where mineral dis- 
coveries are most likely to be made. Fort Victoria is 
about 20 miles from the north-west corner of the area, 
and Umtali 70 miles by road from the north-east corner. 
These are the nearest points. Previous mining activities 
in the area have been small ; tin fields, copper at Umkondo, 
coalfields at Malilauga—between the Chiredsi and Sabi 
rivers—and copper between Chiredsi and Mtilikwe. Gold 
has been washed in the Chiredsi River, but the original 
source has not yet been found. The most likely develop- 
ments will be copper, coal and gold in the central portion 
of the area, 80 to 120 miles from the railway at Fort 
Victoria. In addition, the prospects for asbestos and 
chrome ore, of which Southern Rhodesia is already te 
exporter, are exceedingly good. Ample native labour wi 
probably be provided by S in the area and south 
of it, and in Portuguese East Africa. ae hts in 
the area will be protected. It is considered probable that 
the company to be formed will represent all the large 
mining houses, and that the conditions will. be that it 
spends a substantial amount annually in prospecting, 
and so on, and the grant will probably be for a year, with 
the right of renewal annually up to three or four years. 


Ship-repairing Job. 


The German motor vessel “‘ Rhein,” which earlier 
in the year struck the rocks in foggy weather along the 
South African coast near Slangkop—not far from Cape 
Town—has now been repaired after spending fifty-two 
days in the Cape Town dry dock, and is again back on her 
service. The repairs, which were extensive, and included 
such work as straightening the tail end shaft, the rudder 
and sternposts, and the stem, as well as a large number 
of plates and other steelwork, was carried out by Gearings, 
Ltd., of Cape Town, which also fitted new propeller blades 
supplied by the builders of the vessel. © total cost of 
the work, including dock charges, was roughly £25,000. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Whitsuntide Holidays. 


Tuere has been little business transacted in 
Midland and Staffordshire iron and steel circles this week. 
Many of the consuming works have been laid idle for the 
Whitsun holidays, and their stocks of material were suffi- 
cient to make a restart possible without having recourse to 
fresh supplies. There is no discernable improvement in 
the trade situation in this area, but e and manu- 
facturers are hoping for some increase in activity when the 
holidays are out of the way. Midland engineering firms 
have but a small carry-over of business, and except in a 
few exceptional instances, the metal industries here con- 
tinue to complain of a shortage of orders. Previous to the 
holidays short time was being worked at many establish- 
ments, and there is little st of full time occupation 
in the immediate future. nder these circumstances 
extended holidays have been the rule. 


Pig Iron. 


In some quarters it is stated that there has been a 
slight expansion of demand for pig iron, but it is not possible 
to verify the report. There is certainly no forward con- 
tracting, exc <A perhaps in very exceptional circumstances, 
and pure are being limited to t ges just sufficient 
to cover immediate needs. Moreover, there does not 
appear to be any increase in activity at local forges: or 
foundries, and consumptive requirements are below normal. 
This week very few sales have been effected, and as furnaces 
have continued in operation while the consuming indus- 
tries have been idle, the superabundance of material at 
the furnaces has inc Blast-furnacemen show no 
concern as to their stocks, however, and maintain a united 
front regarding selling prices. The absorption by Messrs. 
Stewarts and Lloyds of the one Midland iron-making con- 
cern outside the ranks of the Pig Iron Producers’ Asso- 
ciation has made the Association 100 per cent. effective, 
and, though there has never since the formation of the 
price-controlling body been any question of price-cutting 
by the firm referred to, furnacemen consider their position 
has been further strengthened by the latest amalgamation 
move. Midland furnacemen are certainly showing what 
can be achieved by combined action, for under trading 
conditions such as exist to-day price-cutting would have 
been freely indulged in a couple of years ago. Indeed, 
furnacemen were notably culpable in this direction before 
the formation of their organisation. So much so that con- 
sumers of pig iron were until recently quite convinced in 
their own minds that it only required a period of bad trade 
to “‘ break” the Association control of prices. A united 
front such as is now displayed was hardly deemed possible, 
and whereas previously the consumer held the whip, it is 
now decidedly in the hands of the furnacemen. Moreover, 
they are not likely to be easily dispossessed of it. They 
turn a deaf ear to consumers’ entreaties and the pressure 
brought to bear has been insufficient to force their hands. 
Their decision to maintain prices on the present level has, 
as stated in this letter last week, greatly upset consumers, 
who are loud in their expressions of discontent. -reased 
production costs alone, they assert, justify them in their 
claim for price concessions. The price of furnace coke is 
easy, despite the endeavours made by ovenmen to establish 
@ minimum selling figure. Like the pig iron makers, the 
coke producers have an association, but the same rigid 
adherence to prices is not observed, for while thero is 
su to be a minimum of 15s. per ton, fuel has actually 
been offered at 14s., while offers of 13s. 6d. per ton made 
by blast-furnacemen are said to have been accepted. 
The week has been a quiet one for the pig iron industry 
and its connections as a whole. 


Steel. 


Midland steel works find orders becoming more 
scarce, alike for finished and semi-finished material. There 
has been a gradual and persistent falling off in business 
during the past month and rolling programmes are ex- 
tremely difficult to arrange. Specifications for structural 
material are unsatisfactory, and engineers do not hold out 
any hope of being able to improve on their recent pur- 
chases in the near future. Sections, joists and plates have 
about equally shared in the decline, and there are indus- 
trialists who hold the opinion that some reduction in 
selling prices should be conceded as an incentive to users 

to make purchases. It is expected that the Association 
will have selling prices under review towards the end of the 
month, and an alteration in the fixed rates which have 
ruled now for many months would not come as a surprise. 
Consumers would certainly welcome a decline in values, 
but whether it would alter the present system of hand-to- 
mouth buying is questionable. Purchases at date are cut 
down to absolute current requirements, users being satisfied 
that they can obtain deliveries almost at a moment's notice. 
There is no evidence of a decline in the number of adherents 
to the rebate scheme, and foreign material is as difficult 
to dispose of as British. Angles continue to command 
£8 7s. 6d., tees £9 7s. 6d., joists £8 10s., and ship, bridge 
and tank plates £8 17s. 6d., less the rebate in each case to 
participants in the scheme. Black Country boiler makers 
are faring moderately well, and useful orders for plates are 
being put through at from £9 12s. 6d. per ton. In the half- 
products department, continental competition is, if any- 
thing, more severe, and exceptional rates are being quoted 
in some cases. It would appear certain that the Cartel 
has not been entirely successful in upholding prices. Steel 
strip has been offered at £6 17s. 6d. per ton, delivered 
Birmingham, and even lower prices are spoken of. Native 
strip is generally quoted £8 5s., but some Birmingham 
merchants are credited with being able to supply certain 
brands at as low as £8. Foreign steel bars command 
about £6 9s. 6d. delivered, and billets £5 12s., as against 
local makers’ prices of £8 and £6 respectively. 


Finished Iron. 
The Staffordshire wrought iron trade is 
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mills. Competition in the Crown bar department shows no 

sign of abating, and makers from districts outside secure 

a large proportion of the business available, their price 
ordshire 


being below that of —s makers. Staff wn 
iron continues to be SS £10 to £10 7s. 6d. per ton. 
In the common bar h native makers are poorly 
employed. The Black Country nut and bolt works and 
the fencing firms which use that class of material are irre- 
gularly engaged and the bulk of the material purchased 
by them is of Belgian origin. No. 3 bars from that country 
are being offered at low prices. Merchants apparently are 
cutting the price of £5 f.o.b. Antwerp, although this figure 
is lower than since 1927. There is not much business 
moving, however. For Staffordshire common bars the 
price quoted is £9. Iron strip coste £11 2s. 6d., and a fair 
number of orders come in from day to day to enable the 
mills to keep going. But conditions are generally unsatis- 
factory from the ironmasters’ point of view. 


Sheets. 


Although the slight improvement in demand for 
galvanised corrugated sheets recently noted is about 
maintained, it does not show any marked advance, and 
the position continues far from satisfactory. It was 
thought that some of the overseas markets would have been 
ordering fresh supplies ere now, and rollers are disappointed 
with the amount of business which, so far this month, 
has emanated from abroad. Selling prices are upheld on 
the basis of £11 17s. 6d. for 24 gauge, makers being of 
opinion that any change in values should be in an upward 
direction, and that price concessions would not be followed 
by a compensating increase in the volume of sales. 


Scrap. 


The scrap market remains lifeless, and values are 
weak and uncertain. Merchants occasionally receive 
offers of orders, but they are at prices which do not tally 
with suppliers’ idea of values, and are consequently turned 
down. Neither Midland nor South Wales works are buying 
in any quantity—indeed, many of them have stocks suffi- 
cient to cover their requirements, at the present rate of 
consumption, for some time. Actual values are indeter- 
minable. 


Iron Trade Amalgamation. 

It is announced that an amalgamation of the 
Islip Iron Company, of Thrapston, Northants, with Messrs. 
Stewarts and Lloyds, who already have important interests 
in the Northants iron trade, has taken place. The Islip 
property includes four blast-furnaces and complementary 
ironstone mines. Mr. N. W. Kidner, who has been at the 
head of the Islip Company for a number of years, is under- 
stood to be joining the directorate of Stewarts and Lloyds, 
and there is no expectation that any material change will 
be made in the conduct of the business. It is interesting 
to note that the only blast-furnaces which have been out- 
side the Central Pig Iron Producers’ Association’s control 
were those of the Islip Company. 


Electricity Contracts. 


Midland electrical engineering firms have secured 
some excellent orders from the Central Electricity Board. 
The English Electric Company, Ltd., of Stafford, is to 
supply sixteen 130,000-kVA transformer units for the 
Mid-East England scheme. The British Thomson-Houston 
Company, Ltd., of Rugby, the Brush Electrical Engineer- 
ing Company, Ltd., Loughborough, Ferranti, Ltd., 
Hollinwood, and C. A. Parsons and Co., Ltd., Newcastle- 
on-Tyne, have all received orders in connection with the 
North-West England and North Wales schemes. The 
latter orders are said to be of the approximate value of 
£326,000. 


Institute Bronze Medal. 


The bronze medal for original research, given by 
the Staffordshire Iron and Steel Institute, has been awarded 
to John V. Murray, a student at the County Technical 
College, Wednesbury, for research work on the effect of 
nickel upon the mechanical properties and micro-struc- 
tures of White Heart malleable cast iron. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, 


Copper and the Consumer. 


THE vagaries of the copper market during the 
past twelve months or more have placed serious burdens 
on consumers of the metal, both large and small. The 
~<- of view of the user in this respect was dealt with 

y Mr. Leonard Sumner, the chairman of the Broughton 
Copper Company, Ltd., Manchester, at the annual meeting 
last Friday. In the early part of 1929, he said, it looked 
as if there was going to be a genuine shortage of copper, 
and as it was essential to them as a smelting as well as a 
manufac concern to ensure that they had a con- 
tinuity of supplies of raw copper, a contract was entered 
into on rather onerous terms, one term being that they 
were precluded from selling it in the form purchased. 
In arranging for this supply, said the chairman, the com- 
pany was following its usual practice which had stood it 
in stead in the past. If the Copper Exporters’ 
Association had not rushed up the price unduly quickly, 
the company would probably have been able to have sold 
the copper purchased in the form of manufactured goods. 
As it was several months’ supplies had to be taken in under 
the contract at very high prices, of which nothing had been 
sold except on the basis of the reduced price to which the 
Exporters’ Association came down. That had cost the 
Broughton Copper Company many thousands of pounds. 


“No Faith in Prices.” 


“ During the first six months of the year,” 
continued Mr. Sumner, “ we sold fairly well, but always 





competition was getting keener and keener and margins 
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smaller and smaller. During the last six months things 
have gone rapidly from bad to worse. No one had any 
faith in the ability of the Copper Exporters’ Association 
to maintan its price, and not one of our buyers would 
place orders except for immediate requirements, and, 
where possible, they bought substitutes. The Broughton 
Copper Company relied largely on orders from shipbuilders 
and locomotive builders, and it is common knowledge that 
shipbuilders generally and most locomotive builders are 
doing badly, keen continental competition allowing them 
no profit. Here, again, in view of the disposition to con- 
sider initial cost only, there is a tendency to substitute 
steel for copper. We realised in the latter months of the 
financial year that we could not sell in the form of manu- 
factured goods the copper we had contracted to sell, and, 
feeling convinced that a heavy cut in price must inevitably 
take place, we sold some portion of our surplus stocks at 
a loss, believing that it would be better to cut our loss at 
once instead of waiting for the crash which actually did 
happen.” 


Preventing River Erosion. 


An early start is expected to be made on the 
scheme for the prevention of erosion and flooding by the 
River Mersey in the Lancashire and Cheshire areas just 
outside Manchester—between Stretford on the one hand 
and Flixton and Irlam on the other, a distance of about 
5 miles as the crow flies. The corkscrew course of the river, 
however, brings the actual distance to about 10 miles, and 
it is this constant twisting that is responsible for the 
troubles experienced in the area. Essentially, the scheme 
is for straightening the course of the river by the construc- 
tion of a channel 20ft. deep and 150ft. wide, which, as far 
as possible, would take in the more or less level stretches 
of the river and cut out its bends. A good deal of the work 
will be carried out by dragline rs. The total cost 
of the scheme is in the neighbourhood of £150,000. 


Industry and the Ship Canal. 


One important development on the Manchester 
Ship Canal that is expected to follow on the formation of 
the Lancashire Steel Corporation is the extension of 
wharves and cargo-handling plant in the Irlam district, 
where, it will be recalled, the Steel Corporation plans to 
erect what will probably be the most up-to-date iron and 
steel-producing installation in the country. Engineering 
industries are already housed on an extensive scale in 
the Trafford Park area adjoining the canal, and the indus- 
trialisation of the zone served by the canal has not yet 
reached finality. New developments at the Manchester 
end include a grain elevator and a tea warehouse, whilst 
midway between Manchester and Liverpool work is pro- 
gressing on the erection of new paper mills at Ellesmere 
Port and the extension of oil-storage installations at 
Stanlow. 


Tron and Steel. 


A slowing down of operations in many of the 
iron and steel-co ing industries of Lancashire this 
week as a result of the holidays has dulled interest in raw 
materials, and transactions have been on a smaller scale 
than before. Deliveries of foundry iron have been of 
moderate extent, with new buying very slow. Prices, 
however, remain at 77s. per ton for Staffordshire and 
Derbyshire brands, about 94s. for Scotch, and 90s. for 
West Coast hematite, all delivered in the Manchester 
district. There is little interest in the finished iron section, 
with Lancashire Crown quality bars quoted at £10 5s. 
per ton and No. 2 material at about £8 15s. Steel is 
relatively inactive, and in no branch of the market during 
the past week has much weight of business been done. 
Quite apart from the influence of the holiday the general 
tendency on the part of users is to restrict buying opera- 
tions to little more than bare requirements. Some easiness 
is still to be observed in the case of small re-rolled bars, 
which are quoted at from £7 17s. 6d. to £8 per ton, accord- 
ing to quantity, but all other descriptions of steel are 
unchanged, with sections at £8 7s. 6d. per ton, joists at 
£8 10s., acid and basic boiler plates at about £9 17s. 6d., 
general plates at £8 17s. 6d., and large bars at £9 7s. 6d. 


BaRROW-IN-FURNESS. 
Hematite. 


There is no change in the hematite pig iron trade 
in this district, and at various works stocks are increasing. 
This is a bad sign, and unless markets improve there will 
have to be some damping down. Up to the present, the 
reduction of prices does not seem to have had an improving 
effect on business, but as the holidays have intervened it 
is, perhaps, too early to speak of developments. For all 
that, the signs are not too good and makers will be forced 
to curtail output, for heavy stocks must be avoided. 
If there were a possibility of the demand by the steel works 
being substantial and continuous, there would be some hope 
for the iron-producing plants, but the present state of the 
steel market is dull and it looks as though that condition 
would continue. The order for over 50,000 tons of rails on 
South African account is so split up between various plants 
that it will soon be completed. Over 10,000 tons of that 
order are being rolled in Nova Scotia. The iron ore trade, as 
far as local demands are concerned, remains about the same, 
but the outlook is none too cheerful. There is not the 
same amount going out of the district as there was. 
Foreign ore is in moderate demand. 








SHEFFIELD. 
(From our own Correspondent.) 
Business Still Unsatisfactory. 


THE present week has been more or less of a 
holiday character in Sheffield. The stoppage arranged for 
was of the usual length, with the proviso that resumption 
would depend on the bookings that came to hand. It 
cannot be said that anything has happened during the 
week to put a more cheerful face on the position. On the 
contrary, depression is almost general. That is certainly 





so in the ordinary commercial steel departments, which 
get worse instead of better. There is no sign of any for- 
ward buying movement ; many of the orders for suspen- 
sion of delivery, which were given in anticipation of 
the holidays, have not been withdrawn or modified ; 
and inquiries are on a meagre scale. Consumers appear 
to have allowed their stocks to reach the lowest level, yet, 
instead of replenishing them, they are only buying suffi- 
cient to meet the bare needs of the moment. 


Reduced Steel Production. 


The returns of production issued by the National 
Federation of Iron and Steel Manufacturers show that there 
was a big falling off in April. The output in Sheffield 
during that month was but 86,800 tons, as compared with 
112,600 tons in March, and 99,600 tons in April of last 
year. In Lincolnshire, the figure for April was 63,100 tons 
as against 76,600 tons in the previous month, and 65,200 
tons in the corresponding month of last year. The tonnage 
of pig iron produced in Lincolnshire was 72,300 tons in 
April, 1930; the relative figures being 77,900 tons for 
March, 1930, and 63,900 tons for April, 1929. We have no 
figures for May yet, but it is known that that was a very 
bad month, and June shows no improvement. In the 
Sheffield district now, idle open-hearth furnaces form a 
majority of the whole. There are only five in operation at 
Templeborough out of the whole range of fourteen, while 
at the Ickles works one is being employed, on acid steel. 


Railway and Other Departments. 


There is a moderate amount of railway work on 
hand, the requirements of the home companies keeping 
above the level of last year, but orders from overseas are 
on a small scale. The builders of rolling stock for private 
use are very short of orders, and are consequently making 
but demands on Sheffield. Trade in steel speci- 
alities, while still substantial, is not up to the normal, 
and turnovers show a decline. Cold-wrought steel, 
hack saws, engineers’ and mechanics’ small tools are fairly 
busy departments, but the tendency even there is in a 
downward direction. The file trade is abnormally quiet, 
although there are a few good-sized Russian orders on 
hand for those and certain other tools. The wire rope 
trade shows an improvement. At the annual meeting of 
William Cooke and Co., Ltd., last week, the chairman 
reported that the year had started well. The orders for 
April and May, in both wire ropes and horseshoes, showed 
a substantial increase over the tonnage for the same period 
of last year. 


Strengthening St. Paul’s. 


Sheffield continues to do its share in the great 
work of making St. Paul’s Cathedral safe for future genera- 
tions. Last week Brown Bayley’s Steel Works, Ltd., 
began the delivery of the second great chain of stainless 
steel which it has made for the purpose of binding the 
dome together to check the expansion of the piers. There 
are thirty-two links, each measuring 16ft. 3in., and the 
whole chain weighs about 30 tons. It will be embedded 
in concrete, and will line the outside of the bastions support- 
ing the dome. As previously reported, other Sheffield 
firms have also made valuable contributions to the work, 
steel for the piers having been supplied by Hadfields, Ltd., 
and Thos. Firth and Sons, Ltd. 

Browns’ and Firths’. 

Meetings of the various classes of stockholders 
and shareholders of John Brown and Co., Ltd., were held 
last week-end. Both preference and ordinary shareholders 
approved of the proposed scheme of capital reconstruction. 
The meetings of the debenture holders were adjourned 
till June 20th in order to enable the company’s advisers 
to confer with their representatives, although it was stated 
at the same time that votes by proxy for both classes of the 
stock showed large majorities in favour of the schemes. 
One of the most interesting things in the speech of Lord 
Aberconway—chairman of the company—at the ordinary 
annual meeting, was a reference to the prospects of 
rationalisation. ‘‘We are the owners,” he said, “ of 
850,000 shares out of the 1,000,000 issued ordinary shares 
of Thos. Firth and Sons, Ltd., that highly successful, 
well- , and profitable company, engaged largely 
in the lighter steel trades of Sheffield, and negotiations are 
now proceeding for a merger or closer co-operation on 
part of the plants and businesses of these two companies, 
which is intended to have the effect of large savings in cost 
and of adding greatly to the value of the shares of John 
Brown and Co., Ltd., and also to the security of the 
debenture holders.” 


A Hollow Forging Achievement. 


John Brown and Co., Ltd., have for the last two 
or three years specialised in hollow forged high-pressure 
drums, in which work they have been very successful, and 
next week they are taking visitors round the works 
giving them an opportunity of seeing these great drums in 
various stages of manufacture. The primary object of 
the visit will be that of seeing a tunnel which the firm has 
just completed for use in connection with high-speed aero- 
nautical experiments, for the National Physical Labo- 
ratory at Teddington. This structure possesses several 
points of interest on account of the method of construc- 
tion necessary to withstand the high working pressure to 
which it is subjected. It is 17ft. in internal diameter, and 
is composed of hollow rolled weldless steel rings which are 
the largest in the world, and the method of jointing ren- 
dered necessary possesses several unusual engineering 


Cutlery and Plate. 


There is nothing very new to report about these 
trades, which, like the heavier ones, have had a good deal 
of holiday this week. The home demand is extremely slow 
for the time of the year, especially through ordinary shop- 
keeping channels. Some improvement is reported in the 
call from seaside boarding-houses and bazaars, in view of 
the opening of the holiday season. The output‘of stainless 
steel table cutlery maintains a high level, though not by 





any means up to the best. The scissors department 
continues brisk, and there is a large production of safety 
razor blades. Good contracts are on hand for the equip. 
ment of hotels and restaurants. The export trade is only 
moderate. It has suffered a great deal from the financial 
difficulties in Australia. South Africa is a fairly good 
market, and the purchases by Scandinavian countries are 
on a useful scale. 


Sheffield and Argentina. 


A suggestion was made a few weeks ago that Shef- 
field manufacturers should combine to © & composite 
display at the British Empire Trade Exhibition which is 
to held at Buenos Aires next March and April. This 
proposal was not carried through, but it is understood, 
nevertheless, that a number of houses will be represented 
at the Exhibition. Mr. G. H. Cowen, of Sheffield, to whose 
recent visit to the Argentine and other South American 
countries I referred last week, has some interesting things 
to say about the need of pushing Sheffield wares out there. 
He states that representatives of British firms are never 
seen in some of the biggest shops, though the sho 


rs 
‘themselves would welcome a visit from British repre- 


sentatives. In Buenos Aires he could find no shops where 
English stuff was sold except Messrs. Mappin Webb's 
own establishment. At the largest shop in the town he 
asked the head of the firm if he sold English cutlery. 
The reply was that he did not, for the reason that no one 
would go out to see him, though he would like to sell 
British cutlery if the British manufacturers would cater 
for the local demands. Representatives of Germany, 
France, America, Czechoslovakia, and other countries 
manufacturing cutlery go out to study the trade, says Mr. 
Cowen. He adds that most of the cutlery sold in the parts 
of South America which he visited is of cheap p geality, and 
not of the variety he expected to find. His advice to the 
cutlery manufacturers is to try and educate the yo out 
there in the use of proper articles of cutlery The people 
are ambitious and ready to follow the fashion. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Coal Trade Depression. 


Tue Northern coal trade appears to have entered 
upon another period of depression, and it is probable that 
there will be more or less lost time at the pits until the 
autumn. The home trade is very quiet, and competition 
for foreign business is exceedingly keen. More miners 
are under notice in Durham county, and it is likely that 
by the beginning of July the unemployment in many pit 
districts will be serious. In Durham and Northumberland, 
coal prices are now at an unremunerative level, as has been 
shown by the latest accountancy ascertainments, and the 
collieries are preferring to lay idle rather than make any 
further cuts in quotations. The severity of bad trade is 
causing anxiety to all the pits in the North-East Coast 
area, and if the Coal Bill passes in its present form, local 
difficulties will be accentuated. From the point of view 
of this district, a vital feature has gone from the measure 
—that is, the central levy. For it the district levy has been 
substituted. A central national levy in the industry to 
help the exporting districts would have been of great 
assistance to Northumberland and Durham, whereas a 
district levy is useless to them. Yorkshire, now a keen 
competitor against Northumberland and Durham, will 
not feel the effects of the Bill, should it become law, as 
that county already works only 7} hours per shift—the 
hours that are to become statutory—as against the present 
8 hours—and under the Five Counties scheme there is at 
the present time an export subsidy of 2s. per ton. York- 
shire’s export is about 10 per cent. of the total output of 
the country. Therefore, a small levy on the many collieries 
—Yorkshire produces about 900,000 tons per week— 
brings in a substantial sum to help exports. Thus, if 
Yorkshire’s coal be 16s. per ton f.o.b., the subsidy of 2s. 
makes it 14s., literally a gift to the foreign buyer which 
neither Northumberland and Durham could afford to 
make. Northumberland used to export 80 per cent. of 
its production. Now the export proportion is nearer 
60 per cent. Durham's trade is very evenly divided— 
50 per cent. export and 50 per cent. home. Therefore, 
neither county could raise a levy on home trade to anything 
like the extent that Yorkshire can because of the latter's 
greatly preponderating home trade. This is an aspect 
of the coming legislation which is exercising the minds 
of colliery owners much more than such" questions as 
amalgamations and quotas of output. Already the pits 
are working much less time than any quota scheme would 


require. 


Cleveland Iron Trade. 


The outlook in the Cleveland pig iron trade is 
causing increasing concern. A week or two ago there 
seemed some slight ground for hope of early change for 
the better, but the market has relapsed into the cheerless 
tone that had characterised it for a considerable time. 
Customers are taking up fairly large quantities of material 
against running contracts, but are not coming forward 
with repeat orders, and as much of the work on hand is 
being rapidly executed, present tonnage output cannot 
long be maintained unless substantial expansion of demand 
occurs in the near future. Easing of prices of raw material 
is welcome, as it affords some relief to manufacturers, 
who, however, complain that cost of production is still at 
a level that yields little or no profit. The make of pig iron 

further curtailed by a basic furnace going out 
of action at the Newport works of Dorman, Long and Co., 
Ltd., reducing the number of furnaces in blast in this area 
to 33 of the 93 erected. Output of pig iron is still excessive, 
but additions to quantities stored at makers’ yards are at 
nothing like the rate of a little over a month ago, when 
39 furnaces were in operation. Stocks of Cleveland, while 
not heavy, are greater than is desirable, but are understood 
to be composed largely of steelworks iron. Accumulations 
of foundry kinds are stated to be small, and the limited 
production of that commodity is well taken up. Prices 
are maintained, No. 1 Cleveland foundry iron being 70s.; 








June 13, 1930 


THE ENGINEER 


671 








No. 3 G.M.B., 67s. 6d.; No. 4 foundry, 66s. 6d. and No. 4 
forge, 66s. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is very unsatisfactory. There are embarrassingly 
large and increasing stocks. East Coast mixed numbers 
are put at 73s. 6d., but bigger lots can be bought at 72s. 6d. 
No. 1 quality is at a premium of 6d., per ton. 


Ironmaking Materials. 


Imports of foreign ore amount to only about half 
the quantities that were coming forward a year ago, but 
the threatened strike of ore miners in Sweden promises 
to result in an increase of unloadings of Swedish ore. Best 
Rubio ore is purely nominal at 20s. c.i.f. Tees. Difficulty 
is experienced in disposing of blast-furnace coke. Good 
average qualities are offered freely at 17s., delivered to 
works in this district, but local users are not prepared to 
pay that figure. 


Manufactured Iron and Steel. 


There is very little new business being done in 
the manufactured iron and steel trade. Operations at 
most of the works were suspended for two days this week. 
New orders would be welcomed to replace work which is 
being rapidly executed. Buyers are seeking price conces- 
sions, though producers protest that the position prohibits 
movement in that direction. A meeting is due this month 
to consider revision of fixed prices. 


The Coal Trade. 


The Northern coal market presents no new 
features of moment. The position all round remains very 
quiet, and the prospects of any improvement in the volume 
of trade this month are not bright. The best that fitters 
anticipate is that work at the pits will not be on a less 
scale than during the past three or four weeks. Holders 
offer all descriptions freely at the minimum direct price, 
and concessions can be secured for June shipments through 
second-hand holders. Best Northumberland steams are 
at 13s. 6d. and the better kinds of smalls are offered at 
10s. 6d. There is a very quiet tone in all sections of the 
Durham coal trade, and although curtailment of output 
is general at all centres there still remains a plentiful 
supply. Gas coal moves very slowly at 15s. 6d. for best 
sorts, and secondary are quoted at from 13s. to 13s. 6d. 
Bunker coal meets with a poor demand, and the recent 
volume of trade shows a declining tendency. Good 
unscreened are plentiful at 13s. 3d. to 13s. 6d., and 
superiors at 14s. 6d. The limited demand for foundry 
coke is barely sufficient to keep prices steady. Buyers 
have no difficulty in securing any quantity or grade for 
any date of shipment and prices are in buyers’ favour. 
Patent oven coke is 17s. to 18s.; beehive and other superior 
foundry 24s. to 28s. Gas coke moves slowly at 21s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 
Steel. 


Notsine has happened during the week calcu- 
lated to inspire confidence in an early change for the better 
in the steel and allied trades. The chief item of interest 
has, of course, been the contract for the new Cunarder, 
which will doubtlessly provide business. Otherwise, 
however, the outlook is not encouraging. Meanwhile, 
steel plates and sections have a very quiet demand, 
especially in the heavier lines. Employment is most 
irregular, some goncerns being fully engaged, while others 
are far from busy. Export demands are most restricted, 
being affected to a considerable extent by the unrest in 
India aud the tariff arrangements in Australia. 


Tubes. 


Business in tubes is most uneven. Producers 
engaged on large pipes are busy, in some instances having 
work on hand for months ahead. Butt welded and lap 
welded tubes of small diameter are, however, in poor 
demand, and short time prevails at the works producing 
these goods. 


Sheets. 


Ordinary thin black sheets have a fair market, 
and special grade sheets have been freely specified of late. 
Heavy sheets are neglected. Galvanised descriptions 
lack support, owing in a measure to the failure of the 
Indian demand. 


Iron. 


Short time is prevalent at the bar iron and re- 
rolled steel works. The usual seasonal development has 
not materialised, and general specifications are very short. 
Prices are unchanged, with re-rolled steel bars about 
£7 12s. 6d. per ton home or export. Pig iron does not 
improve, this being partly due to competition. Consider- 
able quantities still come into this district from India and 
the Continent, and occasional lots from English sources. 
Minimum prices are unchanged, and as they are con- 
sidered unremunerative, in all probability the production 
will be reduced. 


Scrap. ° 


The market for scrap is less active than it was a 
week or two ago, and prices have assumed an easier level 
at 67s. 6d. per ton for cast iron machinery, 55s. to 57s. 6d. 
wd heavy steel, and about 58s. to 59s. per ton for heavy 

ic. 


Coal. 


The past week has been very quiet, so far as the 
coal market is concerned. The shipping market has not 


improved, and prompt as well as forward transactions are 
extremely few and far between, and small in quantity. 
Best Fifeshire steams are the only sort to maintain any- 
thing like normal activity, all others being greatly in need 
of fresh business. Washed nuts appear comparatively firm, 
but this is due to reduced supplies and not to sustained 
demands. A considerable reduction in land sales is 
also reported. Idle time is prevalent in practically all 
districts. ate shipments amounted to 259,341 tons, 
against 244,585 tons in the preceding week, and 215,782 
tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


Coat trade conditions in this district are, for 
the time being, devoid of any special interest. The fact 
is that with the holidays business is practically at a stand- 
still, and it will be next week before there will be the 
semblance of any activity. There was certainly no rt 
in shipments before the vacation, as can be seen from 
the dock returns for Saturday last, when the total number 
of idle tipping appliances reached 45 and only one steamer 
was waiting to berth at Swansea. The position was so 
unsatisfactory from the point of view of many colliery 
undertakings that work was suspended at a number of 
pits last Saturday, and so heavy is the accumulation of 
stocks that there will be no work throughout the whole 
of this week at some collieries. It is understood that some 
owners have adopted this course as the least costly, and 
in the hope that by next week they will have been able 
effectively to reduce their stocks and make a fair restart. 
Unfortunately, it cannot be said that looking a week or 
two ahead there is much prospect of improved business, 
and certainly the chartering of tonnage of late has been 
well below the average. The loss to Poland of the Swedish 
State Railways’ contract for 200,000 tons does not, haps, 
directly affect this district, as the business is ean telen 
by North Country producers ; but the fact that the order 
has been lost by them means that they will be competing 
more keenly for any other business that may come along, 
so that, indirectly, South Wales is interested. Reference 
has previously been made to the heavy stocks abroad and 
the adverse influence which they exert on shipments 
from this district. Figures obtainable show that stocks 
of coal and fuel at French ports amount to nearly 6,500,000 
tons, or 2,000,000 tons more than at the co nding 
date of 1929 and 1928, while it is disclosed that in Belgium 
stocks have advanced from 495,000 tons a year ago to 
1,327,000 tons. This news does not make very pleasant 
reading, and until these accumulations are reduced there 
is not much prospect of an improvement in near continental 
business. 


Dock Charges. 


Mention was made of the probability of all 
concerned in the export trade of this district opposing 
the proposal of the Great Western Railway Company to 
increase its dock charges, and now comes the official 
announcement that the Cardiff Chamber of Commerce, 
the Cardiff and Bristol Channel Shipowners’ Association, 
the South Wales Coal Exporters’ Association and the 
Cardiff and Bristol Channel Pitwood Importers’ Associa- 
tion have lodged a formal protest with the Ministry of 
Transport, and have intimated that it is their intention 
to contend that what is necessary is not an increase, 
but a decrease in charges. It is also understood that 
the South Wales Coal Owners intend to oppose the com- 
pany’s proposals. 


North Wales Coal Audit. 


In the case of the North Wales coalfield the audit 
for April shows a credit balance of £2680, or 2-40d. per 
ton, which compares with £10,412, or 7-77d. per ton in 
March, and £17,695, or 1s. 2-19d. per ton in February. 
During the three months the output was 888,708 tons, 
which, at an average price of 13s. 0-40d. per ton, yielded 
a revenue of £579,401. Wages absorbed £392,512, equal 
to 8s. 10d. per ton, and other costs £155,842, or 3s. 6-09d. 
per ton, leaving a credit balance over the three months of 
£30,787, or 8-3ld. perton. The economic wage certified 
by the accountants was only 10-26 per cent. above the 
basis rates, but the agreement provides for a minimum 
of 22 per cent., and the deficiency arising from the payment 
of this minimum was £43,977. At no period of the existing 
agreement have the proceeds been large enough to yield 
the coalowners their prescribed share of the net proceeds 
after the payment of the minimum wage and the aggregate 
deficiency now carried forward amounts to £3,153,796. 


Super-power Station for Swansea. 


Swansea is delighted with the news which reached 
it at the end of last week that it has been selected for a 
new electricity super-power station in connection with the 
South-West England and South Wales section of the 
Electricity Board Scheme. The station will have a capacity 
of 60,000 kW and will be designed so that it can ultimately 
be extended to 240,000 kW. The site, situated on the 
eastern flank of Kilvey Hill, meets all the requirements 
for a generating station. It comprises some 87 acres of 
land suitable for buildings, &c., and 198 acres of tipping 
land. There is space for the station to be extended to 
almost any limit. It is understood that an agreement 
with the Great Western Railway Company ensures an 
unlimited supply of cooling water from the docks at 
Swansea, as well as all the necessary easements, while the 
facilities for coal storage and ash disposal are exceptionally 
good. Under the scheme finally submitted to the Board 
by the Swansea Corporation the station is to be erected 
in three stages. The first stage is for 60,000 kW, consisting 
of two machines of 30,000 kW each. The second stage 
will bring it up to 120,000 kW by the addition of a further 
60,000 kW of plant and the final stage up to 240,000 kW, 
two further 60,000 kW machines being added. The 





boilers will provide steam at a pressure of 600 lb. per 


square inch. The distance from the King’s Dock, Swansea, 
to the site is about a quarter of a mile. 


Current Business. 


There has been next to no business in steam 
coals since about the middle of last week. All that was 
done immediately before the vacation was in small 
required for the completion of cargoes, whilst at the same 
time arrangements were made for the loading of steamers 
due to be ready to take cargo this week. There was no 
lack of supplies of most descriptions, though smalls were 
not too plentiful. Patent fuel and coke were quiet in 
demand and there was no alteration in pitwood. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





J. Stone anv Co., Ltd., of Deptford, London, 8.E. 14, ask us 
to announce that they have acquired the sole selling and manu- 
facturing rights for the British Empire—excluding Canada— 
of P.I.V. chain , and request that all correspondence relative 
to those gears should in future be addressed to them. 


Messrs. Jouw E. Rawortu anv Moss, of 75, Victoria-street, 
Westminster, London, 8.W. 1, ask us to announce that in con- 
sequence of the death of Mr. John Ernest Raworth, F.C.1.P.A., 
which occurred on May 14th, the business, which was founded by 
Mr. Raworth twenty-five years ago, will now be carried on by 
Mr. E. W. Moss, F.C.1.P.A., M.I. Mech, E., A.M.I.E.E., F.C.8. 


Tue Enciuisn Evecrric Company, Ltd., asks us to announce 
that Mr. F. Massingberd Rogers, of Greater London and Counties 
Trust, Ltd.; the Rt. Hon. Sir Edward Hilton Young, P.C., 
G.B.E., Mr. Percy Horsfall, of Lazard Brothers and Co., Ltd.; 
and Colonel Wade Hampton Hayes, of Chase Securities Corpora- 
tion, have joined the board of the company, and, in acco ce 
with the scheme for reorganisation of the capital of the company, 
the following directors have resigned, viz.:—Sir Charles E. Ells, 
G.B.E., K.C.B., Sir John A. F. Aspinall, D.Eng., M. Inst. C.E., 
and Lieut.-Col. Sir John H. Mansell, K.B.E., D.L. 











CONTRACTS. 


Vickers Armstronc, Ltd., has received from the Great 
Western Railway Company an order for a 30-ton hydraulic 
movable coaling hoist complete with high and low-level traversers 
for the company's North Dock. Newport, Mon. The hoist will 
be fitted with crane and anti-breakage appliances. 








CATALOGUES. 





Joseru Boots anv Bros., Ltd., Rodley, Leeds.—1930 cata- 
logue of cranes and trucks. 

Tuomas Ryper anp Son, Ltd., Turner Bridge Works, Bolton. 
—Catalogue No. T407 on the “ Lidképing " cam milling machine. 
Smmon-Carves, Ltd., Manchester.—A twenty-page brochure 
on multiple drum boilers and water wall combustion chambers. 
Vacuum Om Company, Ltd., Caxton House, 8.W. 1.—No. 2 
of the Gargoyle Technical Series, “‘ Lubricating Oil Specifica- 
tions.” 

Sream Piant Accessories, Ltd., 38, Victoria-street, 8.W. 1.— 
A small brochure on “ Sairset” and “ Quik-Pach"’ furnace 
cements. 

TransPorTING MACHINERY AND ENGINEERING COMPANY, 
Ltd., 76, Victoria-street, 8.W.1.—A catalogue giving full 
particulars of Bleichert aerial ropeways. 








Institution oF Civit EncIngERS—APRIL EXAMINATIONS, 
1930.—The complete pass list which has just been issued is 
identical with the interim list which was printed in our issue 
of May 23rd last, with the exception that the following are 
iven as having passed the Preliminary Ex tion :— 

apman, O. G., Auckland, N.Z.; Corbett, K. E., Mt. Eden, 
N.Z.; Cumming, C. G., Bahia Blanca ; Dallas, D. B., Weat , 
N.Z.; Dawber, R. R., Ohura, N.Z.; Gallot, N. C., Auckland, 
N.Z.; Gordon, N. McK., Pretoria; Hamann, C. W., Christ- 
church, N.Z.; Haweridge, J. R. A., Dunedin, N.Z.; Langrish, 
J. G., Christchurch, N.Z.; Loudon, B. J., Auckland, N.Z.; 
Robinson, E. L., Invercargill, N.Z.; Walsh, H. T., Iquique, 
Chile ; and West, 8. E., Hamilton, N.7. 

InstiTUTION oF MegcHanicaL Encorverns.—Nearly one 
hundred members of the North-Western Branch of the Institu- 
tion of Mechanical Engi s paid a visit of inspection on 
Wednesday, June 4th, to the works of Hopkinsons, Ltd., at 
Huddersfield, where a busy afternoon was spent in Jooking over 
the many departments. The members travelled by train to 
Huddersfield, where they were generously entertained to lunch 
by Messrs. Hopkinsons. After lunch they were taken by the 
firm’s cars to the Britannia Works, where, under the personal 
supervision of Mr. Robert A. Hopkinson, they were conducted 
round the works by members of the staff. As the buildings 
cover an area of nearly 12 acres the members found much to 
interest them, and it was noted that all the manufacturing 
floors are on ground level, while the buildings, both in design 
and planning, are fully up to date, the raw materials and finished 
roducts having a separate entrance and exit. The metal- 
I ical section of the works is very extensive, including research 
routine laboratories, test house, iron, steel, brass and 
all of which are equipped with modern 
I facture of Platnam parts was found to be 
of special interest, for in this department Widia is extensively 
cael on account of the ——Z <= machining this extremely 
hard metal successfully. Another department which was of 
—— interest was that devoted to the manufacture of the 
opkinson oil purifier. This is of the centrifugal type, on the 
lines of the cream separator, but an outstanding feature of the 
appliance is the washing of the oil to remove the fibres, carbon 
and acidity. In this machine the drum is driven by helical 
by an electric motor and the oil is heated by electricity. 
other vital feature is the revolving drum, which is of special 
design. Amongst many other interesting appliances which were 
seen mention should be made of the critical pressure gauge, 
which is being extensively adopted in power stations to indicate 
immediately comparatively smal] variations in either furnace or 
steam d d diti in the boiler-house. The electric 
control of steam valves is another branch of angueuing which 
Messrs. Hopkinson are specialising in, and the y oppor- 
tunities of witnessing the operation of these. At the conclusion 
of a most instructive visit the y was entertained to tea and 
a hearty vote of thanks to the firm, proposed by the Chairman 
of the Branch, Mr. H. L. Guy, was accorded to Mr. Robert A. 
Hopkinson and his staff. 
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C Pri 
urrent Prices for Metals and Fuels. 
TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native .. 19/6 to 21/- | N.E. Coast— ead 68a d £s. d. (Prices not stable.) 
(1) Spanish. . 20/6 to 22/- Ship Plates 815 0. 715 0 LaNARESHIRE— Export 
N.E. CoastT— Angles e* ** es ee s 7 6. 7 7 6 (ft. °. b. Glasgow )—Steam aa 12/6 
Native . 18/- to 21/- Boiler Plates (Marine) es 10 10 0 . As a Ell - 13/3 
Foreign (c.i.f.) 20/- » » (Land) 10 0 0. - Splint . 14/3 to 15/6 
- 3 wre ie Joists bs ae 810 0. 7 7 6 ~ * Trebles 12/— to 12/ 
. Heavy Rails .. - SMe. = oo Doubles 11/6 
PIG IRON. Fish-plates -3 00. i . s Singles . . 11/- 
y oe Export. ae . ~ : : . £9 to £9 5e. | 4 vesniee— 
—— oe we 2 : ¥ (f.0.b. Porte)}—Steam 13/3 
Soft Billets 617 6. won’ 16/- 
” / 
— Sa N.W. Coast— Trebles 12/6 
Hematite. . . 410. — aeteiie Fr * a ’ 
No. 1 Foun So. @-S «. a 
No. era 318 0.. - Heavy Rails .. $10 0.. .. fab, Meth er Bumt- 
Light Rails 815 Oto9 0 0 island—Steam .. 10/3 to 12/9 
N.E. Coast— Billete 615 O0to910 0 Screened Navigation 16/6 
Hematite Mixed Nos 314 0. 314 0 cmneren Trebles es 13/- to 14/- 
No. 1 314 6. 314 6 pag (Round) orehex. <4 Doubles .. 11/9 to 12/- 
— ae » (Small Round) 717 6to8 0 0 - a il 
No. 1 “ 310 0. 310 0 aa >: - 2 6 ee. 7 (f.0.b. Leith)—Best Steam 12/- 
Silicous Iron .. 310 0. 310 0 o» ald Btesl) OD Don. we odin Secondary Steam . 11/6 
No. 3G.M.B. .. 376. 376 Fistes «- «- +. -. 817 602 8 3 6 Trebles 13/- 
No. 4 Foundry i i ye 3.6 6 » (Lanes. Boiler) 9i7 6. Doubles . 11/6 
No. 4 Forge 360. 3 6 0 | Sasrmmp— ; 
. me , Singles 11/3 
Mottled 356. 356 Siemens Acid Billets 9 10 0 (basis) 
White 356. 356 Hard Basic 2 9 2 Gand9 12 6 ENGLAND. 
Intermediate Basic 712 Gand&8 2 6 (8) N.W. Coast— 
Mrrtaupe— Soft Basic 610 0.. Steams . 20/6 to 22/- 
(3) Staffs.— (Delivered to Station.) Hoops . 915 Otol0 0 0 Household 32/- to 51/- 
All-mine (Cold Blast) Sees Nara tas Soft Wire Rods 8 00. Coke... 21/— to 21/6 
North Staffs. Forge 315 6.. MrpLanps— NoRTHUMBERLAND— 
~ » Foundry .. 319 6.. Small Rolled Bars 8 0 Oto 815 0 Best Steams 13/6 
Billets and Sheet Bars.. 6 0 Oto 612 6 Second Steams 12/- 
yp her ae steed Galv. Sheets, f.0.b.L'pool 11 17 6 .. Steam Smalls 10/- to 10/6 
my 3 : 3 ” po re Sheets (30 W.G.) — 2: wa Unscreened 13/- 
"ss “e Angles .. .. 876. Household 25/- to 37/- 
(1) Derbyshire— Joists 810 0. _ Dursam— 
No. 3 Foundry wT SS Se oe Tees oe a0) 06 20% Bae @~ Best Gas 15/6 
Forge sue. Bridge and Tank Plates 817 6. — Second .. 13/3 to 13/6 
Boiler Plates .. 912 6. — Household ; 25/- to 37/- 
(3) Lincolnshire— Foundry Coke rar Ty 
No. 3 Foundry 313 o. oe SHEFFIELD— Inland. 
No. 4 Forge S$ 2°. == Best Hand-picked Branch .. 25/— to 26/6 -~ 
Basic + — — NON-FERROUS METALS. Derbyshire Best — House 20/— to 22/- 
: SwansEa— Best House Coal .. . 19/— to 20/- 
(4) N.W. Coast— Tin-plates, I.C., 20 by 14 18/—to 18/3 Sustend Means Geel 17/- to 19/- A 
N. Lanes and Cum.— Block Tin (cash) ; 136 17 6 Nuts 15/- to 17/- ~t- 
Hematite Mixed Nos. .. (4 5 6 (a) _ fa (three months) 138 15 0 York hi Hi , 1 4/- to 3 5/6 ea 
{ 8 6(b) - Copper (cash) . . me? 53 5 0 Derbyshire Hards . 14/- to 15/6 _ 
412 6 (ec) =e ss (three months) . . 53 10 0 Rough Slacks 8 6to 9/- — 
a * Naas a ae Spanish Lead (cash) 1718 9 Nutty Slacks .. T/-to 8/- — 
» (three months) 18 3 9 Smells .. ; 3/-to 5/- mm 
MANUFACTURED IRON. Spelter (cash)... .. -. .. 16 8 9 Blast-furnace Coke (Inland).. 15/6 on rail at ovens 
H ” (three months) sa 173 9 Furnace and Foundry Coke (Export), f.o.b. 17,;- to 18/6 
ome. Export. 
MANCHESTER— 
£«e. d. £s. d. Copper, Best Selected Ingots 61 10 9 | CaRDIFF— (9) SOUTH WALES. 
Scorttamp— » Electrolytic 61 15 0 | Steam Coals: 
Crown Bars 10 5 0... 915 0 ea Strong Sheets . 92 0 0 Best Smokeless Large .. 20/- 
Best o - se Tubes (Basis Price}, Ib. 0 1 OF Second Smokeless Large 18/9 to 19/9 
N.B. Coass— Brass Tubes (Basis Price), !b. 0 01} Best Dry Large .. 18/6 to 18/8 
Iron Rivets . 1110 0. — »» Condenser, Ib. én o18 Ordinary Dry Large 17/6 to 18/- 
Common Bars . W150. Lead, English . 19 12 6 See See Sete Soap oo 
Best Bars ye we » Foreign .. 18 2 6 SES Voy SEP - a a 
Double Best Bars... .. 1115 0. Spelter 7 5 0 pecan ott yl 1s ere 
Treble Best Bars ar a A aad ae : £95 Ordinary Eastern Valley Large .. 17/6 to 17/9 
. luminium (per ton—raw ingot). . Best Steam Smalls - 13/6 to 14/- 
Lancs.— Pe ee : == = Ta ND Ordinary Smalls 12/6 to 13/- 
Crown Bars .. .. » oe BE Washed Nuts oe 17/— to 19/- 
Second Quality Bars .. 815 0. No. 3 Rhondda Large . 20/6 to 21/- 
ee 3. ls Uk. eS, — FERRO ALLOYS. . Smalls 15/6 to 16/- 
a Dili Tungsten Metal Powder .. 3/1 per ib. No. 2 Large .. 17/— to 17/3 
Crown Base ll 0 0 Ferro Tungsten . . 2/10 per Ib. ° » Through 16/— to 16/6 
Sat ee 1110 © . Per Ton. Per Unit. o Smalls 14/— to 14/3 
woul 2 8 e : x Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 12 6 7/- Foundry Coke (Export) 30/— to 37/- 
P » 6pe.toSpc... .. £2210 0 1/- Furnace Coke —— 25/- to 27/6 
MIpLanps— a 8 p.c. to 10 p.c. . £22 0 0 7/- Patent Fuel . ; 22/— to 22/6 
Crown Bars .. 10 0 Otol0 7 6 _ Specially refined ‘ Pitwood (ex ship) . . 25/9 to 26/- 
Marked Bars (Stafis. ) ft FE ar Max. 2 p.c. carbon... £33 10 0 10/- SwansEa— 
Nut and Bolt Bars 9 0 Oto 9 7 6 ra » lp.c.carbon.. £38 0 0 13/6 Anthracite Coals : 
Gas Tube Strip ss 2-8 .. 0-70 p.c. carbon £39 0 0 15/- Best Big Vein a 35/— to 37/6 
re - » carbon free 11d. per Ib. Seconds .. : 28/— to 32/- 
Metallic Chromium fi 2/7 per Ib. Red Vein.. .. : 23/6 to 27/6 
STEEL (d) Ferro Manganese (per ton) -. £11 15 0 for home Machine-made Cobbles 41/6 to 45/- 
» - - » «+ «+ «+ £11 0 0 for export Nuts 40/— to 46/- 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. - £11 10 0 scale 5/— per Beans 24/6 to 27/6 
£8. d. £ s. d. unit Peas agg 20/- to 20/6 
(5) Scortanp— se o Sipiss . £19 0 O scale 7/- per Breaker Duff .. 10/- to 10/6 
Boiler Plates (Marine) .. 10 10 0. 10 10 O unit Rubbly Culm 11/3 to 12/3 
- » (Land) 10 00. 1 0 0 » Vanadium. . 12/9 per lb. Steam Coals : 
Ship Plates, jin.andup 815 0. 715 0] ,, Molybdenum ms 4/2 per Ib. Large .. 19/6 to 20/6 
eee . Be Oy 7 9 @ » Titanium (carbon free) .. 9d. per Ib. Seconds 18/— to 19/6 
Steel Sheets, fin. Ses. 8 15 0| Nickel (per ton) oe . £170 to £175 Smalls ‘ 12/6 to 13/6 
Sheets (Gal. Cor. 24 B. G. ) 1215 0. 12 5 0O| Ferro Cobalt 9/6 per Ib. Cargo Through 15/6 to 16/- 
(1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 


All delivered Glasgow Station. 
rail at ovens and f.0.b. for export. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(6) Delivered Sheffield. 


(c) Delivered Birmingham. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 10/- if home consumers confine purchases from associated British Steel Makers. 


(d) Rebate : Joists (minimum), 12/6 ; 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Steel Organisation. 

THE renewal of the Steel Cartel depends upon the 
sales’ comptoirs coming into operation by August Ist, 
failing which, it is affirmed, the Cartel will be allowed to 
disappear. In the present state of the industry such a con- 
tingency is out of the question, for it would mean that the 
steel trade would collapse entirely under pressure of reck- 
less price cutting, and everything is therefore being done to 
settle the many complicated questions that stand in the 
way of the international comptoirs. It is not even decided 
yet whether there shall be one international sales comptoir 
which will centralise all the foreign business in steel or 
merely one controlling body which will see to the dis- 
tribution of orders received by the comptoirs in different 
countries. The most serious difficulty so far has been the 
carrying through of arrangements with British agents. 
That has now been done in the case of bars, girders, hoops 
and plates, and it appears fairly certain that complete 
agreement will be reached shortly whereby British agents 
will receive the same rebates as Belgian agents. It is 
curious to learn that the next meeting of the executive 
committee of the Steel Cartel will be held in London. 


Public Works. 


While being the only country where there is 

practically no unemployment, France is nevertheless look- 
ing ahead, and arrangements are being made to provide for 
the consequences of the universal economic depression 
which is beginning to have an effect upon French industrial 
activity. The programme of public works was not pri- 
marily intended to give work to home factories. Its object 
was to absorb German reparations by equipping the country 
with everything necessary to enable it to develop the home 
and colonial resources to the full. Now that little is obtain- 
able from Germany the work must be continued with 
public funds, for the undertakings are necessary to keep 
all branches of the engineering industries going. The new 
programme has been debated for a long while past, and it 
will probably be passed by Parliament during the next 
few weeks. The total amount involved is the enormous 
figure of 25,000 to 30,000 million francs. Most of that sum 
is for military constructions and other unproductive 
works. The expenditure on economic undertakings pro- 
posed by the Government during the next five years is 
17,115 million francs, and amongst the items are 60 million 
francs for the construction of grain elevators and the 
provision of facilities for the export of agricultural produce ; 
170 million francs for the building of fast steamers capable 
of serving as transports between France and Algeria ; 
400 million francs for the development of civil aviation. 
Most of the money for purely public undertakings will be 
supplied by the State and the remainder by local authori- 
ties directly interested in them, for which purpose State 
funds will be set apart for the granting of loans to those 
bodies and also for subsidising works carried out by 
private associations. The putting of all this work in hand 
indiscriminately would be likely to cause trouble by rarefy- 
ing labour, increasing wages and thereby reacting unfavour- 
ably on the industrial situation generally and producing a 
rise in the values of raw material and commodities. With 
the idea of avoiding this danger the Government has 
appointed a committee of experts to examine the pro- 
gramme and settle upon the conditions under which it can 
be carried through without interfering with the normal 
economic situation. 


The Conseil Supérieur des Chemins de Fer has 
prepared a programme of railway construction which aims 
at providing facilities for transport in large agricultural 
territories that are at present isolated from the railway 
systems, and the building of a large number of new lines 
is being sanctioned. In several cases, however, plans for 
new railways have been postponed in the belief that they 
may be dispensed with by making use of road traction. 
The policy of the Conseil is now to work in the roads and 
inland waterways with the railways. Amongst the new 
lines to be sanctioned is one from the Joliette at Marseilles 
to the Rove. It will follow the long line of new docks to 
the tunnel which is the terminus of the canal joining up 
with the Caronte and the Rhone. On the Midi system 
several railways will be built converging to Lerida, in view 
of the construction of the third railway through the 
Pyrenees, which will be started upon as soon as the Spanish 
railway extension has reached the town of Sort on the other 
side. Meanwhile the electrified section between Toulouse 
and Aix-les-Thermes has been put into service. On the 
State system will be the construction of the railway between 
Havre and Pont-Audemer, costly through the necessity 
of passing under the Seine, as Havre is becoming a 
great port for the oil traffic, and must have direct com- 
munication with the refineries independently of the river, 
it is proposed to begin with a first section to Port-Jéréme. 
The ine requires the construction of a line between 
Nantes and Indret, where the arsenal is practically isolated. 
There is a continual extension of industrial activity in this 
country, and a lot of railway building will have to be under- 
taken to meet the needs of new manufacturing districts. 


Canalising the Rhine. 


The work of regularising the Rhine, which will be 
undertaken by the Baden authorities, will probably be 
started upon before the coming winter. The negotiations 
were protracted over nine years, largely through the atti- 
tude of the French, who had embarked upon the Alsace 
Canal and did not look favourably upon the canalisation of 
the river. The consent of France had to be obtained, and 
as under the Versailles Treaty that country secured the 
right to utilise all the Rhine water it needed, while pee 


was authorised to canalise the river, it could not very 

be refused. Switzerland contributes 60 per cent. of the 
cost and Germany 40 per cent. Work will 
sections, starti 
continued from 


begin on three 
from Strasburg, and ultimately it will be 
le to Lake Constance. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings 





Cagies @ Spetifadtions wey bo cttainel of the Patent Opies, 
- —, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. . 


The date given is the date . py: ion ; the second date, 
ata aaenen ek of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


328,521. January 8th, 1929.—Ai Heaters, Babcock and 
Wilcox, Ltd., Babeock House, Farringdon-street, London, 
E.C. 4, and C. 8. Davy. 

This invention relates to air heating systems for boilers and 
furnaces in which the air is heated by conduction from the 
hot waste gases of the furnace, and is then further heated by 
admixture therewith of a portion of such waste gases. In the 
drawing, A denotes a boiler of the Babcock and Wilcox type, 
with a combustion chamber B and a chain te stoker C. 
Disposed in a pass above the boiler A is an air heater D of the 
tubular type in which the tubes are traversed by the waste 
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gases from the boiler. E denotes an induced draught fan con- 
nected to the gas outlet end of the air heater D. Air to be 
heated is blown by means of a forced draught fan F by way of a 
duct to the air inlet G of the heater and around the tubes and 
thence to an air outlet duct H, arranged to deliver heated air 
beneath the chain grate stoker C. Arranged adjacent to the 
duct H is a blower J, which serves to draw waste gases from the 

K and force them into an enlargement of the duct H from 
which the gases are delivered into and mingled with the heated 
air coming from the heater D by way of the baffles L and the 
temperature of the air and gases intended to be delivered below 
the stoker thereby raised.— May 8th, 1930. 


CONDENSERS AND FEED-WATER HEATERS. 


328,792. May Ist, 1929.—Frep Hearers ror Stream Tur- 
pines, The Brush Electrical Engineering Company, Ltd., 
Faleon Works, Loughborough, and W. Chilton. 

This invention concerns the feed heaters for Ljungstrém 
turbines, in which the heating steam is bled from the carrier 
ring of the low-pressure blading. The heater A dealing with the 
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bled steam from the carrier ring D is disposed in the space at the 
top of the condenser B, between the top rows of condenser tubes 
and below the carrier ring D of the turbine C, the heater being 
formed integral with a distance casting F interposed between the 
condenser and the turbine. The steam to be bled from the carrier 
ring D is taken from the carrier to the heater A by connecting 
pipes E, only one of which is shown.— May 8th, 1930. 


DYNAMOS AND MOTORS. 


30th, 1929.—Potyruase InpucTion Mortors, 


319,684. 
of Berlin- 


July 
Siemens ‘dandanwetie Aktiengesellschaft, 
Siemensstadt, Germany. 

The invention relates to a polyphse induction motor fed from 
single-phase mains, with a field winding constituted by several 
winding sections electrically displaced relatively to one another, 
im which for the purpose of obtaining good « iency, the ends 
of two winding sections of the field winding are connected 
together by means of a condenser. In order to change the direo- 
tion of rotation of such a motor, it has been necessary hitherto 
to provide a throw-over switch, with at least four contacts. With 





arrangement carried out according to the invention, it is, 
however, sufficient for reversing such a motor to have a single- 
throw-over switch with only two contacts. The stator 


the 


Pinding of the a a induction motor is constituted by 


two sections and B D displaced 90 deg. relatively 
to each other, as in a two- motor, the free ends A and D of 
which are connected by a condenser C. To the junction 


point of the two winding sections a conductor F of the mains 
is connected, whilst the second conductor E is connected to the 
throw-over switch G, one contact H of which is connected to 
the end A and the second contact J to the end D of the stator 
winding. The rotor K of the motor is provided with a short- 
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circuiting winding. When the throw-over switch is in the 
position shown in dotted lines, the point A is co to the 
conductor F, and « current I, will flow thro the field winding 
in the direction indicated by the arrow. Int case the current 
I, which flows through the winding section B D, leads, on acco unt 
of the d Cc cted in series with it, relatively to the 
current I, of the winding section A B, whereby a definite direction 
of rotation is im to the rotary field, and therefore to the 
motor. When the throw-over switch is moved to the contact 
J, the current I, will be leading relatively to the current I,, 
so that the direction of rotation of the field and therefore the 
direction of rotation of the motor is reversed. May 8th, 1930. 





TRANSFORMERS AND CONVERTERS. 


328,772. April 17th, 1929.—Curnrent Transrormers, Siemens- 
Schuckertwerke Aktie lischaft, of Berlin-Siemens- 
stadt, Germany, and Fritz Wellhofer, of 28, Roritzerstrasse, 
Nuremburg, Germany. 

The method of constructing current transformers in accord - 
ance with this invention offers the following advantages :—As 
the high potential winding lies freely on the insulating cover, 
it may expand or be displaced or bent without hindrance under 
electro-dynamie and thermic influences and without the insulat- 
ing material of the transformer cracking. With known current 
transformers, the current leads of the high potential winding lie 
as & ruleclose to each other in the leading-in insulator, and with 
short circuits which force the connecting wires apart with on 
power, this insulator is, as a rule, destroyed, the current leads 
at the same time being twisted or torn away. With the trans- 
former forming the object of the invention this trouble can no 
longer occur, as the current leads of the high potential winding 
are open and can be freely taken away from the insulating body. 
Only the connecting wires of the low potential winding need in 
case of necessity be brought close together in a common insulat- 
ing body. The risk, however, that they will break this insu- 
lating body in the ease of short circuits is very small, as with 
ordinary transformers the secondary currents are in them- 
selves comparatively small—5 or at most 10 ampéres—and 


N°328772 





even with short circuits do not assume any dangerous dimensions. 
The danger of an overheating of the low-potential winding is 
for these reasons less. The heat produced by short-circuit 
currents in the high-potential winding can easily dis- 
sipated to the surroundings, as the high-potential — lies 
free and has a comparatively large surface. Should the high- 
potential winding be by short circuits, it can be con- 
veniently repaired or renewed, as it is easily accessible. The 
invention also facilitates the mass production and the stocking 
of the transformer. The iron core A with the low-potential 
winding B is covered with insulating material C, which forms 
@ continuous insulating coating. This coating has a projection 
D in the form of an insulator in which are embedded the connect - 
ing wires E F for the low-tension winding B,. The connecting 
wires are led at the end of the projection to the terminals G. 
The projection D also contains the rod-shaped carrier J, which is 
fixed by means of the strap K to the iron core A. The free end 
L of the rod is fixed by means of a strap M to the carrier N. 
Between the projection D and the ring-shaped part C of the 
insulating cover is the es Daas 0. The ring-shaped part 
C of the insulating cover and @ part of the hood O is pro- 
vided_with an electrically conductive coating, which is con- 
ductively connected with the strap H. To this strap one end P 
of the high-potential winding Q is connected, the other end R 
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being attached to the se 8, which is separated by the insulat- 
ing layer T from the conductive coating of the insulator body. 
In order to obtain a favourable potential distribution in the 
interior and along the surface of the insulating body, electric 
conducting insets U may be embedded in the ing mass 
after the of terminals, These insertions are, 
however, slit at those points where they surround the iron core 
A.— May 8th, 1930. 


328,904. October 10th, 1929.—Transronmers, The British 
Thomson-Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2. 

This invention relates to transformers and more particularly 
to transformers having concentric cylindrical windings. In 

accordance with the invention, the leakage flux is largely a 

A 





vented from leaving the space between the two wi 
reaching adjacent magnetic material by ductive 
connected by conductors B to form closed cireuits close to the 
ends of the windings and in front of both ends of the 

between the windings. There are four of the conductive mem 
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A, two at each end of the outer winding and extending along 
and close to the ends of this winding on opposite sides of the core. 
It is apparent that no substantial amount of leakage flux can leave 
the space between the two windings, except through the core 
under the conductors B. Any tic material near the core 
and windings is thus effectively shielded and protected. It is 
considered that the best results will be obtained in most cases 
if the conductive members A extend along the outer face of the 
windings C and near its ends, the members A being as close to 
the winding as is practicable with the necessary insulation 
between them.—May 8th, 1930. 


GAS PRODUCERS. 


328,887. August 23rd, 1929.—Apraratus ror Cootine COKE, 
Humphreys and Glasgow, Lid., 38, Victoria-street, West- 
minster. 

This invention is concerned with the cooling of newly made 
coke and the conservation of its sensible heat. The coke is 
introduced intermittently into the chamber A through the 
hopper B. The floor, or wharf, of the chamber is made of over- 
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lapping plates, with interstices, which allow the passage of air 
upwards from the chamber C through the bed of coke. Above 
the chamber A there are several fire-tube boilers D D D, thro 
which the air is drawn by the fan E. This air is returned to 
chamber C by the ducts and Fand G. Its oxygen is 
quickly burned away, and then it merely serves for the transfer 
of heat from the coke to the boiler. The outlet for the cooled 
coke is shown at H.— May 8th, 1930. 


MACHINE TOOLS AND SHOP APPLIANCES. 
328,900. September 19th, 1929.—Maxine Screw Taps, 
H. Lindner, 57-58, Fruchtstrasse, Berlin, O. 17, Germany. 
In making screw taps for fine threads by a sees poem, 
it is ordinarily essential to employ a grinding dise which is not 
only of fine grain, but also very hard, and the truing of such a 
dise in a practical manner without breaking the finely pointed 
ribs, is very difficult. The object of the present invention is to 
obviate the necessity of using a grinding dise having finely 
pointed ribs, and the invention consists in grooving the tap so as 
to form teeth which are separated by twice the pitch of the thread 
to be made, and staggering the grooves on the different lands, 
so that the teeth of one land will be = the grooves of 
another. Owing to this construction of the tap, which is known 
per se, the grinding dise can be formed with circumferential 
grooves, which correspond to the profile of the teeth, but which 
are separated by flat faces of the width of one tooth. Thus, wide 
ribs which can be conveniently trued without risk of breakage, 
will be formed. Fig. 1 of the accompanying drawings represents 
sectional views of grinding ribs, one of the usual type and one 
made according to the invention. Fig. 2 represents correspond- 
ing views of multi-ribbed dises. Fig. 3 is an end view of a tap 
formed with three lands. Fig. 4 shows a oan the 
tooth arrangement of the different lands. the grinding disc 
has only one set of grinding faces—as shown in Fig. 1—the 
operation of grinding the tap shown in Fig. 3 is as follows :— 
First, the left flank of the tooth 1 on the land A is formed and 
then the same flank of the tooth 3 of the land C, the metal 
adjacent the tooth being removed by the outer acepey hee of 
the dise as far as the core of the tap. After the flank of the tooth 
1 has been ground, the tap must be withdrawn from the disc, 
and then, after the land C been advanced by a normal or an 


The mandrel cap C butts 
extends to the rear and can be clamped to the tail rod E of the 
press. When it is desired to make a change, the matrix F is 
eo x 
o 


forcibly pushed out by the tube D.— May 8th, 1930. 


328,895. September 7th, 1929.—Mrxive Drums ror CONCRETE, 


materials together, more 
as for the formation of \ 9) 
drum body which is constructed of steel plate 


are 86) ted until the land B arrives in grinding position 
in front of diso, whereupon, the work having been properly 
adjusted, the left flank of the tooth 2 and the correspo eat 


of the tap core are ground. Then the flanks of the teeth 
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and 4 of the land A, the teeth 3 and 6 of the land C, and the teeth 

2 and 5 of the land B are ground, and so on until the tap is 

finished.—May 8th, 1930. 

328,890. August 27th, 
Sections or Unirorm THICKNESS FROM 


1929.—MANUFACTURING SHAPED 
Sueet Meta. 


Srrares, I.G. Farbenindustrie Aktiengesellschaft, 28, 
Mainzer Landstrasse, Frankfurt-on-the-Main. 

The inventors state that in the formation of sha sections 

from magnesium and magnesium alloy sheets by wing, the 
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metal is subjected to such high tensile stresses that it may be 
destroyed. As a consequence, they use what might be described 
as & by step pressing operation in a set of dies. 
Fig. 1 ws how a channel form is gradually f as it pro- 
gresses through the dies, while Fig 2 gives sections through 
the dies at three points. Such forms as those shown in Fig. 3 
are readily obtained.— May 8th, 1930. 

328,896. September 10th, 1929.—Lzap Caste Coverine 

Presses, Fried iengesellschaf 





. . Krupp Grusonwerk Akti t, 
burg-Buckau, Germany. 
This invention is intended to facilitate the removal of the 


mandrel end of a lead cable covering machine, when it is 
desired to change the size of the covering. The press works in 
the normal way, with a hollow mandrel A, through which the 
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, and an annular ram B for the extrusion of the lead. 
i the end of a tube D, which 


-edged one is put in its place to shear 


remnant of lead in the press, and the mandrel cap is 


MISCELLANEOUS. 


C. H. Fowler, Steam Plough and Locomotive Works, Leeds, 
and G. Hobson. 

This invention relates to drums intended for use in mixing 

especially heavy or rough materials, 

te. A mts the cylindrical 

in one or more 








accelerated rotary feed of the tap, reapplied to the dise. After 
the second grinding operation, the wo 


and the grinding dise 





pieces. B B! tt the two end portions or heads. These 
Exe east tatageal with the fashag igs U sussouniing the seceby- 





—— ye ro 
Dy whieh.oee diodes tn 


respectively, and with the 
the interior as at E to afford an 


them to the inside of body. 
A enaio tage, 00 M, siveted or welded tn Ginn Bustpee cies siveted 
or bolted to the drum. The edges of the bucket plates are spaced 
from the drum body as at J. As indicated in the drawing, the 
centre lines of the buckets lie to one side of the central trans 
verse of the drum and the setting of the buckets is such that 
their centre lines, if duced, are tangential to a circle con- 
centric with the axis of the drum. Towards one end of the drum 
deflecting blades K are fixed to the drum body preferably in the 


These means may consist 
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same manner as the buckets G. They are placed obliquely or 
helicoidally and os from the drum body as at L for the 
passage of water. The buckets G and deflectors K are preferably 
made of sheet steel. The action of the drums and buckets and 
blades may be described as follows :—On the discharge of the 
aggregates into the drum from the hopper, they are carried across 
during the rotation of the drum, to the bucket line, by the 
action of the deflector blades and the extended bucket sides. 
When ing of the drum is pleted, the buckets elevate 
the material and at the same time the major portion of it is 





up by them commences to ceeding 
buckets, thus elevating and turning over the mass, while also 
redistributing and splitting up the mass.— May 8th, 1930. 








Forthcoming Engagements. 











TO-DAY. 
Royat Instrrotion or Great Barrrarx.—21l, Albemarie- 
street, W.1. Discourse on “ Unemployment,” by Professor 
Henry Clay. 9% p.m. 


SATURDAY, JUNE léra. 


InstiTuTION oF MuwnicrraL anp County ENGINEERS.— 
South-Eastern District meeti at Richmond and Barnes. 
The Council Chamber, Town , Richmond. 12 noon. 


MONDAY to WEDNESDAY, JUNE léra to 25ru. 
Seconp Prenary Wortp Power Conrerence.—lIn Berlin. 


WEDNESDAY, JUNE 18ru. 
InstrrvtTion or MouwiciraL aNnp County ENGINEERs.— 
South-Western District meeting at Torquay. The Town Hall. 
2 p.m. 


FRIDAY, JUNE 20ru. 


InstiruTIon oF Municipal anp County EnNoGIneERs.— 
South Midland District meeting to be held at Harpenden. 
Assemble at Public Hall, The Common, Hi . 1 a.m.; 
11.20 a.m., inspect the road widening scheme, Piggottshill-lane ; 
11.40 a.m., visit the sewage disposal works ; 12.30 p.m., luncheon 
at the Trust House, Cock Inn, High-street ; 2 p.m., inspect the 
new 350,000-gallon reinforced concrete water tower and tank of 
the Water Company; 2.30 p.m., inspect the new 
umping station of the en Water Company near The 
yde ; 3.30 p.m., return to penden to inspect the new con- 
crete road in course of construction on the housing site ; if time 
permits, the new cemete adjoining may be i ; 





4.30 p.m., tea at the Public Ae a peper deseri — Toad 
works and disposal works wi given the Engineer 
to the Council, Mr. WH. Joh Di i ter tea. 





SATURDAY, JUNE 2st. 


InstrruTiIoNn oF ENGINEERS-IN -CHARGE.— Visit to the National 
Physical Laboratory, Bushey House, Teddington. 3 p.m. 


SATURDAY TO SATURDAY, JUNE 2lst to 28ru. 
Royat Sanitary Instrruts.—Congress and Health Exhibition 
at Margate. 

TUESDAY, JUNE 24rz. 


a Royal Victoria Hotel, Hastings, after which a sumber 
L ictoria Hotel, Hastings, which a number 
of speakers will give their views on various matters connected 
with the trade and technical Press :—Professor Henry Clay, 


“ British Ind "s Message to the World; Mr. Holbrook 
Jackson, “ The Voice of Industry—the Trade Press ;" Mr. C. 
Pinkham, “ i from a Trade Journal ;” 


* ce Expected 
Mr. P. Best, “‘ The Trade Journal as a Link between Manufac- 
turer and Distributor.” 


WEDNESDAY, JUNE 26ru. 


InstrTuTION oF Crvit EncInerrRs : YORKSHIRE ASSOCIATION. 
—Visit to Barnsley Waterworks. Meet at Scout Dike Reservoir 
on the Penistone-Huddersfield Road, about 1} miles from 
istone). 11.30 a.m. 


Srarrorpsuire Inow anv Sree. InstiTuTs.—Visit to Port 
Bristol. 


MONDAY to FRIDAY, JUNE 30rn to JULY 47x. 
InstrTUTION oF MecHANICAL EnoingERs.—Summer Meeting 





at Bristol. 








